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THE EXPERIMENTAL INFECTION OF THE HUMAN BODY LOUSi; 
PEDICULUS HUMANUS CORPORIS, WITH MURINE AND 
EPIDEMIC LOUSE-BORNE TYPHUS STRAINS 

Bt I C. SNYDER,* MID, 

Lieutenant Cclond, Medical CarpSt Army of the United Sialts, 

AND C WHEELER * Ph.D^ 

Lieutenant Coland, Samtary Carps, Army of the United Slates 
(Frofn tie Cairo UmtoflAeUnitedSlales of America Typhus Camimssion, Cairo, BfypC^ 
Plates 1 to 3 

(Rccejvcd for pabUcatlon April S, 1945) 

The T^le of the human body loose, Pediculus kumanus carports, in the tiartfimission 
of typhus fever was discover^ in 1909 by NlasUe, Comte, and Conseil (1) Their 
work <^>cned the way for extensive mvcstogabons of typhus-infected lice. In 1916 
Da Rocha lima (2), by using a normal colony of bee, succeeded in ehiddatmg the 
nature and charactenstlcs of the causative o^anhm of typhus fever, which be named 
Rickettsia prowateki, m honor of two Investigators who died of typhus in pursmt of 
thdr 8ta(fies of the disease. Da Rocha lama’s work was extended and mnfirmed by 
several workers (refere n ces ated in 3) 

In the course of the many experiments bearing on the etiology of typhus fever, ft 
became apparent that the louse was exceptionally susceptible to infection with R 
prawaeku In Wagl s words, “My experiments have shown that the kmse Is ex 
trcmcly susceptible to typhus. We may thus certainly assume, without committing 
n serious error, that only one germ or at most a few arc suiBaent to infect the louse” 
(4, p 50) Wdgl's statement is supported by other evidence, such as the comparison 
of the ease with which strains of nekettsiae can be obtained from patients suffering 
from typhus fever To establish a strain of qildemic louse-bome typhus in guinea 
pig s it is necessary to inject them with several cubic cenbrneten of human blood, or 
ground clot It is a common observatloQ that even under the most favorable drcnin- 
stances this large volume of blood falls to produce the infection in guinea pigs m one 
out of every four or five attempts- By contrast, a very high percentage of lice can 
be infected by 1 /900th of a cc. of human blood (4, p 50) Wolbadi, Todd, and Pal 
fi^ state that “With the recognition of the ^nditlons favorable for infection of Ucc, 
we were able to secure almost uniformly positive results. Rickettsiae appeared in 
Hce m each of the last thirteen consecutive feeding expenments ’ (5, p 43) 

Furthermore, according to Wegl, infection of the louse with R prowoteJn without 
exception results in the invasion and destruction of all the cells of the mid intestine, 
a condition which Inevitably prrxiuces the death of the loxisc (6, p 358 7 p 1591) 
Usually the typhus-infected Ucc die in a few days, but occasionally 20 to 25 days 
must elapse before all of the cells of the mld-intestlne become packed full of nekettsiae. 

* Staff members of the Intcmatianal Health Division of Hte Rockefeller Fonodatjon, 
on leave. 
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This high degree of suscepbbihty would seem to qualify the louse as nearly ideal 
for vanous types of laboratory studies with R prowazekt, but the potential usefulness 
of the louse has not been fully exploited because of the difficulties pecuhar to the 
handhng of typhus-infected hce For example, it has been considered necessary to 
feed hce at least once daily on human bemgs, and those persons who act as louse 
feeders, unless they are immune to typhus fever, are very likely to contract the disease 
from their exposure to infected hce Another obstacle has been the method for the 
experimental infection of hce The standard procedure has been Weigl’s mgemous 
mtrarectal mjection techmque (6) which is a dehcate and time-consummg operation 
Although considerable quantibes of vaccme have been produced by Weigl’s method 
over a period of years m Poland, China, and elsewhere, the disadvantages of the 
procedure have prevented its apphcation to other laboratory aspects of typhus re- 
search. 

In attempts to simplify the handhng of infected hce, several mvestigators observed 
that human hce would feed on a vanety of animals, for example, monkeys (8, 9), 
gumea pigs (10), dogs, cats, rats, imce (11), young pigs (12), and rabbits (13, 14) 
Some of these experiments with small laboratory animals are particularly mterestmg 
and pertment to our subject 

In 1916 NoUer (12), appreaatmg the need for a convement laboratory method, 
teed a young pig as a host. He took human body hce from typhus fever patients and 
nourished these infected hce for 2 days on the young pig He found many nckettsiae 
in these hce, which, when moculated mto guinea pigs, produced charactenstic typhus 
infection In another experiment he fed newly hatched larvae as well as adult hce 
twice daily for 7 days on the ear of a 6 weeks old pig, and noted only a shght loss of 
hfe Furthermore, he allowed normal human body lice to feed once, for a very short 
penod only, on the shaved skm of a typhus-infected gumea pig, and thereafter nour- 
ished them for 6 days by feedings twice dally on the ear of a young pig He found 
nckettsiae m these hce and he stated that pig’s blood was, therefore, not harmful to 
typhus nckettsiae (12) 

Fnckhmger m 1916 asserted that he had mamtamed human hce on a gumea pig 
for several weeks (10) but other observers found that human hce succumbed after a 
short penod of feedmg on guinea pigs (15, 8, 9) 

Davis and Hnn^ens (14) descnbed experiments m which human hce were nourished 
on a rabbit through a complete cycle of development, though their colony of rabbit- 
fed hce did not thnve 

Thus, human hce have been successfully nourished for short penods on several 
different species, but it was generally observed that the only practical way to obtam 
a healthy, rapidly multiplvmg colony of human body hce was by feedmg the hce on 
human volunteers (9, IS, 16) 

Attempts to nourish or to infect hce by mducmg them to mgest a meal from vanous 
artificial membranes such as sausage skins (9) were unsuccessful until the method of 
Pshemchnov and Raikher (17) was devised They permit hce to feed mto a mixture 
composed of human defibnnated blood and a suitable suspension of nckettsiae (from 
infected animal tissues) The membrane through which the hce feed is obtained by 
applymg boihng ivater to the stm of a cadaver * The Russian workers report that 

^ The authors are mdebted to Dr A. A Smorodmtseff for this information 
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they irc able to mate vaccine from Infected lice with far less trouble using this tech- 
nique than was required with Wcigl’t intrarcctal mjection technique. The Russian 
method involves a considerahle amount of manipulation however, and is not without 
certain disadvantages 

It 13 the purpose of the present report to describe very simple methods for 
the experimental infection and subsequent feedmg of bee In principle our 
methods are similar to those m N6Uer*3 experiments (12) except that rabbits 
were used instead of young pi^ These methods eliminate the feeding of 
tnfeded lice on human beings at any tune, and make it possible to infect large 
numbers of ha m a few mmutes, without resort to the tedious, time-consummg 
intrarcctal m 3 ection procedure, or to devices with membranes 

Methods 

The experiments in this stady are described In three parts (a) A normal stock colony of 
lice was maintained on a human volonteer (&) Ihe infection of bee was accomplished In 
two ways. In the technique” the Uce Ingested a mixture containing nckettsUe from a 
bleb produced by the Inoculation of the infective mixture into the of the rabblL In 
the *T.V technique” the Uce fed anywhere on the akin of a rabbit which had been Inocnlatcd 
Intravenouriy with a suitable auspenikro of rlckettidae. (s) The Infected Uce were there- 
after zkoorished only on a rabbit These steps are described in detail below 

(o) Normd Sfodt Cetony cf Uce,— A. norma) stock colony of lice was maintained on a 
huma n volunteer by feeding twice dally In the customary manner (9 pp 2-8 16 p 102) 
The colony was brouf^t to the Cairo laboratoty from the National lubtnte of H^th In 
Bethesda, Maryland.* Tbe method of feeding the nonnal colony is shown in Fig 1. It was 
checked several times during the coarse of these experiments by smears and animal Inocnla 
tions. It was found to be free of rickettiiae, both pathogenic and non-pathogenic, through 
oQt this study 

(6) Procedures for Experimetdal Infedicn of Uce — Ihe normal stock colony was drawn 
upon to provide bee for the infection expenmenta. The two methods of infecting Hcc were 
based on our observation that human Uce would feed quite promptly on the freshly shaved 
»tin of rabbits after the area was co ve icd with a small amount of boman saUva or human 
pcriplratioa.* If the apphcatioc of sollvn or peispuation was omitted the llco often did not 
begin to feed for kmg perKids of ttmf even Iboagh they had prcvicmsiy been starved for 
several boors to increase their hunger It was found desirahic not to use soap in shaving the 
labWt since traces of soap on the skin tended to keep the bee from feeding 

BIA tedpdque, ’ — In this method a small amoant of infective material was inlected into 
the tVin of the rabbit, dthcr on the abdomen or the tip of the tar When the former ute 
was It was sometimes observed thot blood from the rabbit s capillaries had ooxed into 
the and that the Inoculom fluid tended to diffuse out of the bleb area before the 

feeding period of the bee was completed. When the bleb was made on the tip of the rabbit’s 
car a long bemcatat was clamped entirely across the car Just proxunal to the bleb ti^tiy 


■ The authors wish to express appreoation to Dr R. £. Dyer who made the louse colony 
av^lablc, to Brigadier General Leon A Fox, who broeght it to Cairo end to lieutenant 
Commander A. Yeomans, Major E. S Murray Sergeant L. Stephens, and Corporal Steaxman 
who nounsbed the cobny for several months. 

• It was observed that the saliva of C. M. W a non-smoker was much more effective 
than tlrt of two other wc ukei s both of whom smoked dgarettci or a pipe. 
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enough to pre\ent the passage of blood or Ijinph into the bleb fluid, or the loss of bleb fluid 
by diffusion 

The bleb method is suitable for expenments m nbicb the volume of infective matenal 
IS small, or m -which it is desired to infect only a few hce 

When the sLm of the abdomen was used for the bleb, it was found desirable to place a 
small glass rmg over the bleb m order to restrict the area available for feedmg to the central 
portion of the bleb 

“Intravenous technique '' — In this method the infective moculum, a suspension of >olk 
sac (18), was mjected mto the ear vem of the rabbit so that wherever the hce fed on the 
rabbit the> mgested a mirture of the rabbit’s blood and nckettsiae The rabbit was anes 
thetized with mtrav enous pentobarbital before the yolk sac suspension was introduced This 
techmque is suitable for expenments in which large numbers of hce are to be infected The 
minim al amount of infective matenal which is necessary to assure infection of all the hce 
which feed on the rabbit subsequent to the mtravenous injection of the nckettsial suspension 
has not been detenmned. A very high percentage of infection of hce was obtamed by the 
injection of 8 cc. of a 20 per cent yolk sac suspension m s alin e mto a rabbit waghmg approxi- 
mately 700 gm The entire amount of yolk sac -was mjected in less than 3 mmutes On 
smears these suspensions showed only a few nckettsiae m each oil immersion field and were 
not regarded as nch suspensions Four of five rabbits thus inoculated died several days 
after the mjection of the yolk sac suspension, but no nckettsiae were observed m the smears 
of the organs of the two rabbits which were exammed for the presence of nckettsiae at autopsy 
On the basis of this observation it -was assumed that mulbphcation of nckettsiae m these 
rabbits -was not extensive. 

In some of the tests the hce were permitted to feed twice daily on the inoculated rabbits 
until the latter died. In other trials, the hce were permitted only one feedmg on the mocu- 
lated rabbits and subsequently were nourished only on normal rabbits New lots of hce were 
placed on the mocu'ated rabbits for their first infective meal at vanous mtervals after the 
inoculation of infecied yolk sac suspension The mtervals ranged from a few mmutes to 
3 days. 

In two experiments normal stock hce were fed on umnoculated rabbits as control groups 

(c) Nourtshment cf Infected Ltce — Alter taking one or more infective meals as desenbed 
in section (ii), the infected hce were nourished by feedings twice daily on a normal rabbit 
They were left on the rabbit for 10 or 15 mmutes at each feedmg In most instances it was 
not necessary to anesthetize the rabbits for routme feedmgs Most of the rabbits remamed 
qmet for an hour or more, although the bites of large numbers of hce tended to make them 
restless The interval of 10 to IS mmutes was suffiaently long m most instances to gvc all 
the hce an adeouate opportumtj to feed Between feedmgs the hce were kept on a small 
circular cloth m an open-mouthed specimen jar (2 ounce size) m an meubator maintained 
between 30 and 32°C During the feedmgs the hce were restramed from -wandering away 
from the sha-ven area by the apphcation of a cup-shaped device made by cutting a hole m the 
bottom half of an ordinary omtment tin This shield, bemg open at the top, permitted easy 
observation or mampulabon of the colony while the feedmg was m progress It was found 
desirable to strap the shields firmly m place with thm stnps of adhesive tape These details 
are illustrated m Rgs 2 and 3 which ate photographs showmg the hce and the shields on the 
abdomen of a rabbit. 

The slan of the rabbit -was carefully cleaned with 95 per cent ethyl alcohol after each 
feeding m order to remoi-e any louse feces which might have fallen on the area. A new 
rabbit -was employed for each experiment. 

After a few days of feedmg on a rabbit a variable number of hce inevitably succumbed 
from causes other tbnn infection -with typhus Usually about three fourths of the ongnal 
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mimbct furvived for 10 day*. By inotaaing the Initial number of lice to mike oDowance 
for thi* opected loss, a latiafactory number of Burvivor* wa* regularly obtained. 

TecJtfd^tu Used in ifatiaj Smears Lice , — A single transverse or sHghtly diagonal cut 

iras made across the upper portion of the abdomen of the louse by means of a sharp blade. 
The cut surfaces of the tvro segments were quickly touched to a gtnw slide several tunes. 
In some instances the remaining segments of the louse were ground in saline for ftnlmwl 
inoculations. The smean were dried in air Bghtly heat fixed, and stained with 
vcDo 8 stam (19) The cnear was called defimtely positive only when numerous dear-cut, 
morphologically typical red-staining orgamxma were demonstrable. It is obvious that this 
method of examination of Ike was likely to give nc^the results when a louse contained only 
a few nckettslae, and that there may ha>*c been more infected lice than the tmean indicated. 

PROTOCOLS 

Eight different expenments were completed successfully, three with the 
bleb technique, four with the Intravenous technique, and one with both tech 
niques. The details of each test arc listed below 

Experiment 1 

ifay 5 1944 53 oonnal Uce fed on bleb on abdomen of rabbit at 10 00 aun. Bleb made 
by injecting mixture of 03 oc. of saflne pentoneal wnshings (from a gerbflle (20) infected with 
Bretnl strain ncketttisje) and 13 cc. of freshly dcfibrlnated human blood. May 6, 1944 
Second infectlcrtu meal at 10 00 am. 51 of the onginal lot of Ece fed on a bleb of same com 
podtioa as on hlay 5 Thereafter the lice were permitted to feed directly on a normal rabbit 
twice dail)q the last meal was In the morning of May 14 X>ally ohaervations art tabulated 
bdow"— 
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Some of the Uce whkh were sacrificed were placed in fixative solution and not emmlned by 
direct cncar Fece* of the fice were examined for nckettaiae on May 7 negative on May 9 
few on May 10 positive on May 11, podbve. 

RttvUs df Anfwo/ Iwadaiions — Those Hec which (Eed between May 8 and 14 were stored 
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in the +4‘’C bos until Ma> 15 Three hce which were sbll alive on Ma> 15 were added to 
the collection which was then ground with stenle sand m 1 5 cc. nutnent broth. Two ger- 
biUes (speaes GerMUts gcrhilhu) were inoculated intrapentoneally with 0 75 cc of this sus- 
pension Smear of the inoculum fluid no deflmte nctettsiae seen On May 19 one gerbille 
was sick, it was sacrificed and defiiute nckettsiae were seen mtracellularly m the peritoneal 
esudate The second gerbille died on May 20, peritoneal esndatc showed nckettsiae “3 plus” 
mtracellularly, bram of this gerbille used to prepare inoculum for Espenmcnt 2, group c, 
and for moculation of eggs Culture of the bram in nutnent broth no growth at end of 7 
days Rickettsiae demonstrated m yolk sac of egg moculated with the bram, 6 days after 
moculation. 

Expenmeni 2 

May 20, 1944 Rabbit anesthetized with pentobarbital via ear vem Blebs made on ear 

Three groups of hce were used (a) Sue hce fed on mixture of human serum and yolk sac 
infected with Breinl stram nckettsiae Final concentrabon of yolk sac was 3 per cent, of 
serum 67 per cent, physiological sahne consbtuted the remamder These hce, after feeing 
mto the bleb, showed no trace of having mgested any rabbit blood (6) Sue lice fed on the 
same bleb as those m (a), but during the feedmg they picked up some rabbit blood which 
oozed mto the bleb flmd (c) Nine hce fed on a bleb made by moculabng a mixture of two 
parts human serum and one part of a suspension of 3 per cent gerbille bram m sahne (Breinl 
stram, this gerbille was described m Experiment 1) The three groups were permitted to 
feed twice daily on a normal rabbit, except m the afternoon on May 25 and 28 when the feed- 
mg was omitted. The last meal was May 31 m the mormng No hce died or were sacrificed 
unbl May 26, one smear from each group m the afternoon showed no nckettsiae. No further 
smears were made m this expenmenL On May 30 there were two hce sbll ahve m group a, 
4 m group h, and 5 m group c Gumea pigs were moculated on May 31 as follows two hvmg 
hce and one dead louse from group a were ground m sahne and moculated mtrapentoneally 
mto gumea pig 5-40 This gumea pig developed fever and a posibve complement fixabon 
test m its serum agamst Breinl anfagen (21) * Four hvmg hce from group 6 were ground m 
sahne and mjected mto gumea pig 5-49 This pig died on June 7 of an mtercurrent mfeebon 
(pneumombs) At autopsy a fibrmous exudate was present over the spleen Smear from 
the surface of the spleen taken under this exudate numerous cells were observed m which 
typical nckettsiae were seen Five hvmg hce and two dead hce from group c were ground m 
sahne and mjected mtrapentoneally mto guinea pig 5-46 This pig underwent a febrile 
penod consistent with typhus mfeebon Serology and immumty test were not performed 

Experiment 3 

May 22, 1944 Rabbit anesthetized with pentobarbital mtravenously Bleb made on 
abdomen Bleb flmd composed of 0 1 cc. sahne washmgs of tumca of GerMlus gerhllus 
infected with Wilmington murme stram, plus 0 9 cc human serum Needle left m place m 
order to mmntnin conbnuous pressure m bleb durmg the feeding of the hce. Seven hce fed 
on the bleb Thereafter hce permitted to feed on a normal rabbit twice dady except in the 
afternoon on May 25 and 28 The last meal was giv^en on May 31, am One louse was 
sacrificed for smear on hlay 26 no defimte nckettsiae seen. On June 1, four hvmg hce and 
one dead louse (24 hours at -1-4°C ) were ground m broth and moculated mto gumea pig 5-22 
This pig reacted with fever and scrotal swellmg on June 5, 6, and 7 It was sacrificed on 
June 7 Smear of tunica nckettsiae “3 plus” mtracellularlj Two second generabon 
gumea pigs moculated with tumca washmgs of No 5-22 developed posibve complement fixa- 
bon tests m their sera agamst both WTlmmgton and Breinl anbgens, higher agamst the former 

The authors wish to express their thanks to Captam C J D Zarafonetis and Sergeant 
Dworkowitz who performed the serologic studies on the n nim a ls used m these tests. 
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Expenmeni 4 

July 30 1944 Approiimitdy 700 gm rabbit oaeitlictiied with rntravenoof pcntobarbiUl 
(ortiSdhl respiration required for a few tolnutcs) 8 cc. of 20 per cent yolk sac sorpcnsion in 
sabne Inoculated Intravcnooily at 5 15 pJiL SUtb egg passage of “N 230" strain of louse- 
borne typhus, isolated from blood of a patient in Naples in Janu 1944 was used for the In- 
oculation of the rabbit. YoDt sac suspension was centrifuged Hghtly to remove large tissue 
particle* and yoOc. Smear of yotk sac rfekettsiae 1 to 2 phis. Four group* of lice were fed 
on the inoculated rabWt. (o) twen^ two Ucc fed in the 15 minute penod Iimcdiately follow 
ing the intravenou* Injection of the infected yolk tac suspensioD (&) twenty two Ike fed In the 
interval from 15 to 30 miimtea after the Intravenou* Injection (c) twenty Hce were p ermi tted 
their firtt meal from the Inoculated rabbit 16 houra after the intravenous injection twenty 
lice were permitted their first meal from the Inoculated rabbit 40 hour* after the. intrave- 
nous injection Subsequent to their first infective meal ai noted, the hce in group were 
nourished on the fame rabbit until it died on Aug. 4 Tlicrealter all four groups were fed 
on a nonnal rabUt. At autopsy the rmbUt had a few grayish red lesions scatte^ through 
both lungs, 2 to 3 rT>nv- In diameter On emeait the cut surfaces of the hmg lesions (fid not 
show aiQr lickettsiae or bacteria. Smears of other organs were negative. The last meal 
given to the hce in this experimoit was in the afternoon of Aug 6. Daily notes are arranged 
below' — 


Dele 

Grmp 4 

Orwp t 

Oteapr 

Graop i 


s 

R 

F 

D 

8 

R 

F 

D 

s 

s 
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D 

S R 

Julr M |MB 

n 




a 











j.lr 31 


u 



0/1 

}i 



0/1 

» 









pja. 

16 


0 

on 

IT 

0 

0 


19 

0 

0 





Aof 


SA.. 

n 

0 



a 

3 


0/3 

11 

3 

0 

OA 

31 





pA. 

19 


e 

i/i 

li 


0 

a/3 

13 

1 

0 

OA 

11 

0 

0 

As* 


BA 

i« 


0 

3/3 

8 

4 

0 

4/4 

tl 

3 


OA 

11 


0 OA 



PA 

u 




9 

3 


OA 

10 


0 

OA 

U 


0 

Aqx 


BA 

u 


0 


9 

0 

0 


9 



OA 

13 


0 OA 



PA 

IS 

0 


1/1 

t 




1 




16 


0 

Ae« 


BA.. 

u 



in 

T 



1/1 

6 



OA 

U 


0 OA 



PA 

9 


0 


7 


0 


0 


0 

OA 

13 


0 OA 

A«a 


BA 

9 



V2 

7 

0 



5 

0 

0 


1 


0 



PA.. 

f 

0 

0 


7 

0 



7 


0 

OA 

9 


0 OA 

Aos 


■ TP., 

■ 




e 

0 

0 


4 

0 

0 


9 


0 



pA.. 

1 




3 


0 

lA 

3 




9 

0 

0 

Ajup 


BA 




l/» 












A*I 


un. 







3 

5A 




4A 



9 lA 


Sjmbols Indkatfl mge cohimn beftdtasa u la Ubk fai Eiprrfiaait 1 


No aritmal boculations were made with the Bee In this expounent 
Expertment 5 

Aug 9 1944 Approximately 700 gm. rabbit anesthetized with intravenous pentobarbital 
at 10 35 ajn. Inoc^um same as described In Experiment 4 7J cc. yolk sac suspension 
injected into ear vein 10 38 to 10 41 axn. Four group* of lice were fed on the inoculated 
rabbit (a) twenty-two bee, In the first 15 minutes after intravenous injection (t) twenty 
two bee, in the interval from 15 to 30 minute* after intravtnous mjection (c) twenty bee 
22i hour* after intravenou* injection (d) twenty Uce, 46 hour* afto intravenous injection. 
In this experiment only one meal was permitted on the inoculated rabbit. All subsequent 
feedings were made on a normal umnoculated rabbit. Daily notes are tabulated below — 












expeehienxai, inteciton of human body louse 


Date 

Group a 

F* D* S* R* 

F 

Group 5 

D S R 

1 

r 

Group 
D S 

c 

R 

F 

Group d 

D S R 

Aug 9, ajn 

22 




22 











pjn. 

IS 

0 

0 


18 

0 

0 









Aug 10, ajn 

17 

0 

0 


18 

0 

0 


20 








19 

1 

0 

0/1 

17 

0 

0 


15 

0 

0 





Aug 11 Bjn. 

15 

5 

0 

3/s 

16 

5 

0 


17 

0 

0 


20 



P*d-« 

IS 

0 

0 


14 

1 

0 

0/1 

20 

0 

0 


12 

0 

0 

Auc 12, am 

16 

0 

0 


15 

1 

0 

1/1 

20 

0 

0 


14 

0 

0 

pjn 

16 

0 

0 


12 

0 

0 


20 

0 

0 


17 

0 

0 

Aag 13, tjn 

16 

0 

0 


14 

0 

1 


20 

0 

0 


13 

0 

0 

pjn 

14 

0 

0 


13 

0 

0 


20 

0 

0 


16 

3 

0 0/3 

Aug U, am 

14 

2 

0 

2/2 

12 

2 

0 

1/2 

19 

0 

0 


16 

0 

1 0/1 

pjn 

13 

1 

0 

1/1 

9 

2 

0 

2/2 

' 18 

1 

0 

1/1 

IS 

0 

0 

Aug 15 ajn 

6 

6 

0 

6/6 

7 

2 

0 

2/2 

i 

1 

0 

0/1 

15 

0 

0 

pjn 

5 

1 

0 

1/1 

5 

2 

0 

2/2 

' 16 

2 

0 

0/2 

13 

0 

0 

Aug 16, ajn 

0 

5 

1 

s/6 



6 

6/6 

12 

3 

0 

1/3 

11 

1 

0 0/1 

pjn 









12 

2 

0 

0/1 

' 13 

1 

0 0/1 

Aug 17, ajn 









9 

2 

0 

1/2 

11 

3 

0 3/3 

pjn 









9 

1 

0 

0/1 

10 

1 

0 0/1 

Aug 18 am 









6 

3 

0 

2/3 

5 

5 

0 S/S 

pjn 









6 

0 

0 


S 

0 

0 

Aug 19, ajn 









4 

2 

0 

1/2 

4 

1 

0 0/1 

pjn 









4 

0 

0 


4 

0 

0 

Aug 20, ajn 









2 

2 


2/2 

3 

1 

0 0/1 

pjn 











2 

0/2 



3 0/3 


* Column budin^ u describetl in the table m Experbneat I 


Results of Gerbtlle Itwculaltons — Control lice ten normal, uninfected Lee from the stock 
colony were smeared no nckettsiae seen, the segments from each louse were ground m 0^ cc 
sahne, the entire suspension from each louse was inoculated intrapentoneally into one Ger- 
htlus gerhllus Eight days later each gerbille was sacnficed, pentoneal smears were made 
no nckettsiae seen m any, the brain of each gerbille was ground in sahne and inoculated mto 
four normal gerbilles These were observed for 2 weeks and then gi\ en appromnately two 
fatal doses of Breml stram infected yolk sac suspension intravenously All of these second 
passage gerbUles succumbed, either to tone effect or to fatal infection, mdicating absence 
of immumty and therefore absence of hving nckettsiae in the original louse suspensions 
Infected hce after smears were made the segments were placed in 075 cc. sahne and stored 
at — 76°C for several days Sue hce which had shown positive smears were thawed, ground, 
and moculated exactly as were the control hce The gerbilles were sacnficed and brams 
inoculated into second passage gerbilles which were given the same challenge dose of Breml 
stram yolk sac. The second passage gerbilles were immune to challenge as follows from 
one louse m group a which died Aug 15, aan., from one louse m group 4 which died Aug 
IS a m., from one louse m group c which died Aug 20 am., from one louse in group d which 
died Aug 18 am. Ihe gerbilles inoculated with two hce m group c were not immune (it is 
probable that these two louse suspensions were thawed too slowly, and that the nckettsiae were 
therebj inactivated) Four hce with positive smears, the segments of which were stored at 
— 10°C and thawed slowly once durmg the several days of storage, did not infect gerbilles, 
indicating that the nckettsiae had been killed by slow thawing in sahne suspension 

Results of Guinea Ptg Inoculatums —A group of gumea pigs was bled before and 25 days 
after inoculaboa with hce 

Control hce 18 normal stock colon> hce were smeared and the segments were divided mto 
3 pooh Gumea pigs 7-06, 7-07, and 7-16 were moculated mtrapentoneally, each pig receiv- 
mg the segments of 6 normal hce Nos 7-06 and 7-16 were afebnlc for 25 days and their 
sera obtamed on the 25th day were negative m the complemfent fixation test against both 
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Brdnl and WUnungton antlgcm. No 7-07 became febrile on the Wtb <la> (temperature 
of 40 1*C.) Blood culture was ne^tive The anhaal was sacrificed do erudate on the 
spleen liver full of small ne cr otic lesions 1 to 2 mm. in diameter wbicb showed no organisms 
In smears. Brain of No 7-07 was suspended In broth and Inoculated into two guinea prigs, 
ndther of whkh showed any fever for 25 days one died on the 26th day with hver lesions 
similar to those found in prig 7-07 

lice fed on the inoculated rabbit lodirldaal bee were oamined by smears and the 
segments were stored in 0 1 cc. salmc m cork-BtoppieTtd tubes at — 70®C. The segments of 
nee which were piositive on smear were thawed and Inoculated into normal guinea pigs. One 
positive louse from group a and 1 from group d pmxiuctd cvideDct of infection in the guinea 
prigs (both febrile reactkmi aikd development of i>oaltive complement fintlmi tests) One 
pxMsitiTe louse did not produce a febrile respxmse or nse m complement fiiatliai titer In the 
guinea pig and It is probable that slow thawing was nsponsSble lor inactivation of nckettsiae 
In this Instance. Seven hce Cram grouprs c and d which were not called positive on smear 
did not evoke any evidence of infection in the guinea prigs into which they were inocniated. 

£xpenrrunf{$ 

Amg 2J 1944 Rabbit weighed 228 gm Inocu l a te d with 2.0 cc. of 12 per cent yotk sac 
suspeosloa (Brdnl stram) at 5 22 pm The yolk sac suspiension was centrifuged lightly 
to piemdt removal of large tissue pnxtides and some of the yolk. This Inocnlaled rabbit 
died on Aug 26 no rickettsiae were seen fn smears of hver, hing sprieen, cw adrenals Thre« 
groupiB of lice were allowed to feed once only on the inocniated rabbit Group a, 20 hce fed 
in fint iS minutes after intiaveoous inoculation group h 20 hce fed tn Interval from 15 to 
30 minutes after intravenous inoculation group e 200 Uce fed in interval from } to 2} boors 
after Latravenoui Inoculahom After this sln^ Infectii'e meal all the Uce In groups a b 
and e were subsequently nourished on an uufnocaUted rabbit From Aug 31 to S^t 10, 
a group of ^ oon^ Uce from the stock colony was fed on the same unioocnlated rabbet upran 
which groups c, 5 and c were nourished, as control groupi. Dally notes arc tabulated below- — 
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EXPERIMENTAL INPECTION OF HUMAN BODY LOUSE 


Daily counts of lice ivlnch had fed and died -were not made in group c A high percentage 
of ruptured mtestines occurred m this group, without obvious cause On Aug 29, 48 of the 
hce were still ahve, and they were sacrificed for nniTnnl inoculations 

Results of Animal Inoculations — On Aug 30 a pool was made of twelve surviving hce 
from group a and eight from group b This pool was then divided into four lots of five hce 
each Two lots were crushed between glass shdes and rubbed at once ov’er freshly scarified 
skm of gumea pigs Two lots were ground in sahne and inoculated intrapentoneally into 
gumea pigs Evidence was obtained that each lot contained viable tj'phus nchettsiae (febrile 
reactions, immumty tests, or demonstration of intracellular nckettsiae m ciudate over spleen 
of gumea pigs at autopsy) Two lots of normal stock hce were treated similarly for controls, 
negative results were obtamed with each lot. 

On Aug 29, the 48 survivmg hce of group c were divided into three lots and moculatcd 
mtrapentoneally mto gerbiUes Two of the lots were sprayed with mixtures of lousiadal 
compounds as part of a separate study, one gerbille moculated with sprayed hce died on the 
5th day with numerous mtracellular nckettsiae m the pentoneal exudate. All three of the 
gerbnies inoculated with the unsprayed lot of hce showed typical mtracellular nckettsiae m 
the pientoneal exudates when sacnficed on the Sth day for mfonnation Two lots of sixteen 
normal stock colony hce were moculated mto six gerbiUes as controls No nckettsiae were 
found m any of the six, brains of these were inoculated mto second passage gerbiUes which 
were subsequently challenged with approximately two fatal doses of Breinl yolk sac and found 
to be entirely non imm une. 

The twenty normal hce which were fed on the rabbit from Aug 31 to SepL 10 were smeared, 
and the segments stored at — 76°C until SepL 15 when aU were pooled, ground m 2 0 cc of 
1 per cent dextrose broth, and moculated mtrapentoneally mto two gumea pigs One pig 
ched as a result of perforation of the mtestme at the time of moculabon The other pig was 
observed for 30 days and was afebnle durmg that penod 

Experiment 7 

Sept 2, 1944 Rabbit weighed 800 gm Twenty normal stock hce were fed on this rabbit 
before anj nckettsiae were inoculated, these hce are referred to as “group a controls,” they 
were fed onlj on a normal rabbit thereafter The rabbit was then given pentobarbital 
mtravenously At 12 10 o’clock, twelve hce fed mto a bleb produced on the tip of the rab- 
bit’s ear by the moculation of 0 5 cc of a mixture composed of 1-5 cc. human serum plus 
0 5 cc. of 33J per cent } oik sac suspension (Breml stram) The tip of the ear was clamped 
off with a long hemostat which prevented loss of flmd from the bleb or the diffusion mto it 
of blood or Ijmph The twelve hce which fed mto the bleb were observed to have obtained 
a meal with no trace of blood These hce are referred to as "group b (bleb) ,” they fed only 
on a normal rabbit after their smgle meal from the bleb At 12 33 to 12 35 o’clock the rabbit 
was given 8 0 cc mtravenouslj of 11 per cent Breml strain yolk sac suspension Groups of 
lice were fed at vanous mtervals thereafter, as foUows group c, 165 hce, 0 to i hours, group d, 
20 hce, SI hours, group e, 180 hce, 21 hours, group/, 200 hce, 45 hours, group g, 200 hce, 
69 hours, group li, 150 hce, 93 hours, group », 50 hce, 117 hours All of the groups c to j 
inclusive, fed twice daily on the inoculated rabbit for the duration of the expenmenL The 
moculated rabbit was sick for a few daj's but it did not die as had the rabbits m Experiments 
4, 5, and 6 Dailc notes are tabulated below — 
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Date 

(«) ocmtnls 
F*D*S'R 

aibhh 
FDS R 

ct 

DSR 

FDSR 

4t 

DSR 

n 

DSR 

St 

DSR 

it 

D8 R 

it 

DSR 

Sept. J PJB... 

20 

12 

163 fed 







* ma.. 

20 0 0 

10 1 0 0/1 


MOO 

180 led 





PJB., 

19 0 0 

to 0 0 


19 0 0 






4 OA- 

20 0 0 

9 10 0/1 


19 1 0 0/1 


200 fed 




JUB 

20 0 0 

10 0 0 


19 0 0 






J qjn- 

20 0 0 

to 0 0 


18 0 0 



200 fed 



pjo- 

20 0 0 

9 0 0 

1 0 I/l 

>9 0 0 






6 qjn.. 

20 0 0 

9 10 0/1 

3 0 5/3 

17 1 0 0/1 

S 0 Q/S 



130 fed 


pjn. 

20 0 0 

9 0 0 


17 1 0 0/1 






7 am. 

20 0 0 

9 0 0 

21 0 4/4 

IS 2 0 0/2 

S3 0 3/3 

S6 0 0/3 



30 fed 

pja- 

IS 0 0 

8 0 0 

19 0 

t4 0 0 

11 0 

12 0 




8 ETO- 

16 0 0 

9 0 0 

11 0 

It S 1 4/4 

11 0 

20 0 0/3 

20 0 0/3 



PJIL. 

20 0 0 

• 0 0 

11 0 

9 2 0 1/1 

7 0 

14 0 

12 0 



9 EXE.. 

19 0 0 

9 0 Q 

10 0 

7 2 0 2/2 

14 0 3/3 

19 0 3/1 

[33 0 0/S 

17 0 0/3 


pxa.. 

19 0 0 

9 0 0 


4 2 0 1/1 






10 Eja- 

19 1 0 0/1 

7 10 0/1 

3 Q 

1 1 Oi/2 

16 2* 2/3 

16 0 3/6 

34 0 1/3 

13 0 0/3 

S 0 0/3 

pja. 

18 0 0 

7 0 0 

11 

0 2 0 2/2 

10 0 

1 0 

12 0 

6 0 

4 0 

11 EA.. 

19 1 0 on 

• 0 0 




1 0 

19 0 4/S 

16 0 1/3 

LS 0 0/S 

pA.. 

11 0 0 

1 6/8 




to 0 

to 0 

U 0 

d 0 

12 E.m.. 

11 0 0 





6 0 

3 0 4/3 

10 0/3 

2 0 0/1 

pjn-, 






t 13 

4 28 

6 0 

3 0 


U 0/11 







20 0 

10 OQ/i 

u 








31 
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OelcmB bnAac* m detcriM ta the UbU la Expcrlmeet 1 
} AccanticonaUwm aotmodfiof the eombtnofllcwblth ltd twic* dilV a^d thensmbm wUtb died ba 
th« bteml b t ta eaa fim lalecUrt ttwal tod Um fint auto is the Uhle. 


RuuUs Animal /nacti/ahdnr — Groop a Konnil controU Segments o( mnetets Uce 
itcred In CO* box titer being smeareA On Sept 15 they wtre tbarwaJ rtpldJy tnd groozu} in 
2 cc. broth- The suspension wts Injected os follow* 0J5 cc into two guinea pip which wc 
cmnbed to Intercorrent Infection without yielding any mformatinn 0.25 cc, IntraperitoneaHy 
Into four gerHUes. These remamed wdl two were sacrificed on the 10th day and hrtin* 
pooled in •aline to rnsVa a 10 per cent mpemion which was i no cu la t ed into four nonnal 
gerttUci. These and the two gerblEe* remahnng from the original lot were Immunity terted 
on Oct 10 by the Intravenous infection of appronmatcly two fatal dose* of yolk »ac tuspen- 
non (Bronl •train) all six succumbed either to toiic effect* oc to the Infection. 

Group b Bleb lice One louse which died on Sept 10 was ttored in the COj box untD 
Sqjt 11 and then added to the lot of eight Bee whlii were tacafietd at that time. After 
imcar* had been made the •egment* were pooled and ground in 2.0 cc. ta tine . Two guinea 
pigs were inoculated intn^ientoneally with 1 0 cc. each (Nos. 762 and 766) Both developed 
characteristic febrile reacUon* No 762 was aacrificed and In the »inean made from the 
fibnnou* exudate over the spleen, numerou* cell* were found which contained many typical 
rickettsiae in their cytoplasm- Senun was obtained from guinea pig 7-66 on the 7th day 
after the febrile period had ended titer of 1/320 ogahutepidemk: antigen wa* obtained In the 
rmrip broent fixation test 

Group c. Eghteen Hre Hex were sacrificed on Sept 30 They were divided Into two 
lots, one of which wa» ipxaytd with louricidal chemicals for the purpose of another open 
inent The tm^rayed lot wa* ground in broth end Inoculation* were made IntrapentontaDy 
into two gerbOlc*. These gctbOlc* were aacrificed on Sept 16, imears of peritoneal exudate 
were negative brain* pookd in 10 cc. broth and Inoculated Into two guinea pigs. Both pg* 
•nccumbed to intercurrent infection, but b one of the two typical intracellular nckett*iae 
were demonstrated b abundance la *meax» from spleen exudate and from tunica vaglnalii. 
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EXPERIMENTAL INFECIION OP HUMAN BODY LOUSE 


Group d No animal moculabons were made 

Group e Twentj -eight live Lee were used on Sept 10 for a spray etpenmcnt Nine of 

the hce, unsprayed, were groimd m 1 cc broth and the resulting suspension was inoculated 
intrapentoneally into two gerbilles One of these died on Sept 14, at autopsy a sUcky pen- 
toneal eiudate was present, and many cells packed full of nckettsiae were seen in the smear 
The second gerbiUe became sick, was sacrificed on Sept 16 for passage of bram to four gcr- 
biUes (0 25 cc, of bram m 5 cc broth) The latter were tested on Oct 10 and were immune 
to appromnately two fatal doses of Breinl j oik sac, mtravenously * 

Group/ On Sept 12, six hve hce were ground m sahne and moculated intrapentoneally 
mto two gerbilles The gerbilles were sacrificed on Sept 22, brains were pooled m 10 cc 
sahne, and 0,25 cc of the residtmg suspension was inoculated into four second passage ger- 
biUes Immuni ty test Oct 10 showed them to be imm une 

Group g On Sept 10, eight hve hce were worked up exactly as were the hce in group/, 
with identical results 

Group k In this group, twenty hce were smeared shortly after death, and the segments 
were stored m the COi box imtil Sept 15 when 51 hve hce were added to the segments and 
the entire lot ground m 2 0 cc, broth The resulting suspension was moculated intrapen- 
toneally mto four gerbilles All four died m less than 24 hours without evidence of bactenal 
infecbon, death was presumed to be due to toxic effects of nckettsiae 

Group t The segments from ten dead bee after smears were made, were added to fifteen 
hve hce on Sept, 15 The entire lot was ground m 1 0 cc broth Two gerbilles were mocu- 
lated mtrapentoneally with 0 J cc each One of these died on Sept. 19 but the organs were 
so badly decomposed that no information was obtained from smear The other gerbiUe was 
sacrificed on Sept 25 and bram suspension moculated mtrapentoneally mto four second 
passage gerbilles The latter were tested on Oct 10 and were immune to approximately 2 
fatal doses of Breinl yolk sac mtravenously 

Experiment 8 

Oct 2, 1944 900 gm rabbit Anesthetized with pentobarbital mtravenously 8 cc. of 
11 per cent yolk sac suspension (Breinl strain) mjected mtravenously between 11 02 and 11 04 
n m Approximately 2000 lice were fed on the rabbit’s abdomen between 11 30 and 12 30 
o’clock, A second meal on the moculated rabbit was permitted at 5 00 p jn. on Oct 2 This 
rabbit died a few hours later The hce were fed thereafter on a normal rabbit, twice daily, 
with one exception, m the afternoon of Oct 5 when no feeding was done The last meal 
was given on Oct 8 m the mormng The hce were starved for 24 hours, then harvested and 
stored m the COi box. All the hce which died between Oct 2 and Oct 5 were discarded 
Those which died between Oct 5 and Oct 8 were stored m the COi box The feces deposited 
between Oct 2 and Oct 5 were discarded, collections were made dailj between Oct 5 and 
Oct 9, and stored m the COi box On Oct 9 all the surviving hce were combmed with those 
which had been stored. The feces were similarly prepared No flmd was added either to 
the tubes of hce or feces before they were placed m the COi box. 

Hestdts of Cotton Rat (22) Inocidattons —One tube of infected louse feces was thawed 
rapidly, and approxuiiatel> 50 mg of dry feces were ground m 1 5 cc. stenle milk. Two 
cotton rats moculated mtrajientoneally with 0.5 cc. each. One rat died of bacterial infection 
The bram of the survivmg rat was removed 10 days after moculation and six cotton rats 
were moculated mtrapentoncallj with 0.25 cc. of a 10 per cent suspension These rats were 
immuni ty tested by intracardial moculation of infected yolk sac and all six resisted a dose of 
nckettsiae which killed all the control cotton rats 

The frozen hce were rapidly thawed Fifty hce were ground m 2 0 cc. of sahne Another 
group of 50 hce was ground m 2 0 cc. of milk, Mne cotton rats were inoculated mtracardially 
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•with these irospensons OJ5 cc for each lat. Three rati died of bacterial infection in leas 
than 48 boun, Sii rats became sick on the 6th day and died or were sacrificed for information 
on the 7th day Abondant nckcttsiae were observed In of the sii. Panagci and Im- 
monlfy tots showed the presence of a typical Ionic borne ftrain of typhni In the Bee, 

Smean at random showed definiteiy positive rkluttdae m eighteen of twenty lice and In 
the sahne mspension of the infected fecei. 

Rtsiilts Oifaincd wth the Technique* of Tnfeding Iacc — ^In the bleb 
experiments Ike ingested a variety of nmluies (1) human defibnnated blood 


TABLE I 

Iac* Injected by TedatqwT 
,Ssmma »7 ef E^peHments /, 2, 3 and 7 


Ei^criacat 

lohld 
if a, at 
Uca 

Batlo fcad per 
cent of Da 
wU^ c&rvhred 
S (U71 

rUdokfidpcT 
cent ol Ua 
vSldt pu 1 liffd 
lOuyi 

ism 

Presaic* of 
typba fai Ika 
won bjrrt 
■ohs of onfaml 
loocsletlcDu 

lice deed or (oettced 

0to3 3 to 10 

dtji dtr* 




feteni 



far mtW 


1 

S3 

40/44 

91 

7/24 

29 

0/5 

16/19 84 

Ye« 

0 

6 

6/6 

100 

2/s 

40 

0/1 


Yes 

Z i 

6 

6/6 

100 

4/6 

67 

0/1 


Yo 

C 

9 

9/9 

100 

5/8 

63 

0/1 


Yta 

3 

7 

7/7 

100 

4/7 

57 



Yo 

7 


10/12 

83 

8/m 

67 

0/2 

6/10 60 

Y« 

Total of all four cx 









pcrlmenU 


78/84 

93 

30/62 

48 

1^ 

22/29 76 



* When Bring lice w er e removed for ezaminabon the number thus sacrificed was sub- 
tracted cm the proper day from the total number oilginaJly present lor the calculation of the 
percentage surrivaL 

J Sacrificed cm the 9th day 

and sahne pentoneal washings from on infected gerbille, (2) human serum and 
gerbille bram, (3) human serum and gerbille tunica waahmgs, (4) human serum 
and infected yolk sac suspension The results are summanred in Table I 
In spite of the diversity of compcsiUon of the mixtures which the lice m 
gested, 93 per cent survived 3 days or more and 48 per cent were alive at the 
end of 10 days Approximately three fourths of the smears made of hce which 
died or were saenfi^ from 3 to 10 days after the infective meal showed definite 
nckettsEie Animal Inoculations gave positive results from each lot of bleb- 
infected bee Both murme and epidemic louse borne strains were successfully 
employed m these testa 
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EXPERIMENTAL LNEECTION OF HUMAN BODY LOUSE 


TABLE n 

Lice Infected by the I V Technique 


Summary of Experiments 4, 5, 6, and 7 


Interval between inocula- 
tion of rickcttslac into 
tbe rabbit and the first 
feeding of each group 
of lice on that rabbit 

Ini 

tbi] 

No 

of 

lice 

Ratio and 
per cent of Hce 
which «ur 
vived at least 
3 days* 

Ratio and 
percent of lice 

which BUT 

vived at least 
7 days* 

Ratio and per cent 
of smears showing 
nite rickettsiae to 
total No of smears tx 
amined lice which 
died or were sacrificed 

Presence of typhus 
in the Hce 
shown bv the re* 
suits of animal 
inoculations 

In the 
interval 
from 0 to 
48 hrs 
after first 
Infective 
meal 

60 or more 
hrs after 
first infee 
tive meal 




fier 


per 



per 





ctfU 


cent 

ceni 


cent 


0-1/4 

229 

51/64 

80 

44/228 

19 

4/9 44 

48/49 

98 

Yes 

l/4r-l/2 

64 

43/64 

67 

19/62 

31 

2/6 33 

37/40 

93 

Yes 

8 1/2 

20 

19/20 

95 

5/19 

26 

0/1 0 

13/19 

68 

Not attempted 

16 

20 

10/20 

SO 

5/18 

28 

0/6 0 

4/11 

36 

Not attempted 

21 

180 




21 


10/20 

50 

Yes 

22 1/2 

ms 

20/20 

100 


SO 


8/20 

ES 

Yes 

40 

21 

14/21 

67 

9/21 

43 

0/4 0 

8/17 

47 

Not attempted 

45 

200 



35/200 

18 


6/18 

33 

Yes 

46 

20 

16/19 

84 

5/19 

26 



40 

Yes 

69 

200 


■ 


15 


9/23 

39 

Yes 

93 

150 


■ 

51/150 

34 



5 

Inconclusive 

117 

m 


■ 

15/50 

30 



0 

Yes 

Total of all hce fed on 










inoculated rabbits 










regardless of mter- 










val between I V m- 










jection and first 










feedmg 

1174 

173/228 

76 

266/1167 23 

6/26 23 

152/274 56 


Normal hce fed only 





■ 





on unmoculated rab- 










bits 

40 


■ 

38/40 

95 

HI 

0/40 

0 

No 


* When living hce were removed for examinabon, the number thus sacrificed was sub- 
tracted on the proper day from the total number originally present for the calculation of the 
percentage survival Complete daily counts were not made on all groups of bee. 


Results Obtained with the “/ V Technique’ of Infecting Lice — The data from 
Experiments 4, 5, 6, and 7 are summarized m Table U Various asjiects of this 
summary are discussed m the followmg paragraphs 
Rickettsiae could not be found in smears of normal control hce from the 
stock colony which were nourished on uninoculated rabbits, nor did such lice 
contam R. prowazeki as judged by results of animal moculations 
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By coQtraat, of the lice which fed m the first 15 minutes after the intravenous 
injection of the rabbit, nckettsiae were found m smears of four of ntnft bee 
examined less than 48 hours after the first infective meal, and in 48 of 49 hcc 
wh i c h died or were sacrificed more than 60 hours after their first infective meal 

The percentage of positive smears decreased as the mterval between mocn 
lation of the rabbit and the first infective meal for the hcc became longer the 
the hour group had 68 per cent positive, the 46 hour group, 40 per cent, 
the 69 hour group, 39 per cent, the 117 hour group, 0 per cent* (These figures 
refer only to smears made from hcc which survived for 3 days or more after their 
first mfective meah) 

After feeding on an moculated mbbit the hcc sufiexed a high mortahty of 
1174 lice, approximately three-fourths were alive at the end of 3 days (incom 
plete counts), and only 23 per cent at the end of 7 days (complete count) In 
contrast, the control groups suffered almost no mortahty of 40 hcc which fed 
only on uninoculated rabbits, all were alive at the end of 3 days, and 95 per 
cent at the end of 7 days 

The low percentage of survivors 7 days after the first mfective meal is en- 
tirely consistent with the course of typhus Infection of hce as described in the 
htcraturc The high percentage of survival of two different groups of noimaj 
lice fed on unmoculated rabbits m a rimllar fashion is taken as an mdxstion 
that the high mortahty of the mfected groups was not ascribable to the feeding 
technique employed 

The results of gumca pig, gerbtlle, and cotton rat inoculations clearly showed 
that the hce which ingested on infective meal developed rickettsial infections 
and that the normal stock hcc contained no typhus nckettsiae after comparable 
penods of feeding on uninoculated rabbits. 

There was close correlatiou between the demonsbratHm of definite nckettsiae 
m smears and the results of moculation of the remnants of the smeared hcc 
mto animals, althou^ the animal tests were positive m Experiment 7, group », 
when the smears had not shown any definite nckettsiae 

In this regard, Weigl stated that m his experience it was sometimea necessary 
to wait 8 to 12 days, or even as long as 25 days, before the mvasion of the louse 
mtestmal cells was completed For this reason he cautioned against conclud 
ing from smears or even from fixed sections made after 8 to 12 days that a given 
louse was not infected with R. prmvazeh (6) The mterval covered by our 
experiments was only 7 to 10 days and we have no data on the late development 
of R. pTovxizekx m rabbit fed hcc It u probable that the lice which had nega 
tive smears m Experiment 7, group i, which nevertheless infected animals with 
typhus, would have shown nckettsiae if the experiment had been conducted 
for a longer penod. 

In Experiment 8 a large number of hcc (appronmateiy 2000) were infected 
m less an hour by one technician who was assisted by another person only 
while the nckcttsial suspension was mjected into the rabbit 
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EXPERIMENTAL INEECTION OF HUMAN BODY LOUSE 


DISCUSSION 

The experiments demonstrate the ease and rapidity with which hce can be 
infected with typhus rickettsiae, either murme or epidemic louse-borne strams 
No elaborate apparatus is requned and no special skill is mvolved 

At the outset it was anticipated that the rickettsiae which were mjected 
mtravenously mto the rabbits would be rather promptly cleared from the 
blood Contrary to expectations it was found that a considerable number of 
hce (at least 39 per cent) became mfected although then first meal on the mocu- 
lated rabbit occurred as long as 69 hours after the mtravenous moculation 
This fact mdicates that rickettsiae were present m the blood stream of the 
rabbit for at least 3 days The animal moculations and the negative smears of 
control hce fed on unmoculated rabbits m a sunilar fashion are taken to mdicate 
that the nckettsiae m smears of the hce which had fed on moculated rabbits 
were R. frowazeh and not R pedtcuh or other species It is probable that 
some of the hce which were called negative on the basis of the exammation of a 
smgle smear may have had typhus nckettsiae m numbers too few for detection 
by such a rapid method of makmg smears 

The long penod durmg which nckettsiae contmue to cnculate m the blood 
of rabbits penmts the infection of very many more hce on a smgle rabbit than 
would be possible if all nckettsiae were ehminated from the blood withm an 
hour or two 

An mterestmg question arises in connection with the unmoculated rabbits 
on which many typhus-infected hce were permitted to feed Do these rabbits 
become infected with typhus? The shaved skm of the abdomen was carefully 
cleaned with ethyl alcohol after each feedmg A group of normal hce was fed 
for 10 days on one such rabbit beginiung several days after its first exposure to 
several groups of mfected hce, and no trace of infection with R prawazekt was 
observed m this control group, which strongly suggests that there were no cir- 
culatmg nckettsiae m the rabbit’s blood durmg that mterval Unfortunately, 
the rabbits were discarded without serologic studies which might have thrown 
more light on this question 

On two occasions we observed that naturally infected human hce (taken from 
the clothes of typhus patients) could be successfully transferred to rabbits for 
several da}^ and that, as m NSller’s experiments, the animal blood did not 
mterfere with the development of heavy infection of the hce Those observa- 
tions, combmed with the data of the eight experiments, have convmced us that, 
vnth attention to certam important details, rabbits can be substituted for 
human hosts m the study of typhus-infected hce It is our behef that for some 
types of laboratory studies of typhus, the louse would be more suitable than 
are various exjienmental animals, such as gumea pigs, mice, cotton rats, and 
gerbDles Certamly the use of hce instead of animals would be less expensive 
tVinn the usual procedures for the detection of viable R, prtrwazekt 
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From the purely biologic and physiologic pomts of vjew, the "bleb technique'* 
herem described would make possible a study of the nutntional requirements of 
the louse Wcigl demonstrated that human lice could be nourished successfully 
by intrarectal mjections of defibrmated human blood twice daily Whether 
all of the comjxjnents of defibrmated blood arc actually necessary to sustain 
life m the louse is a question that could be readily studied with intradermal 
blebs of varying compositions 

The bleb technique b entirely suitable for the study of the very smallest 
hce, newly hatched larvae and nymphs, whereas the intrarectal mjection of 
such small hce by Weigl’s method is particularly difficult 
On the basis of these expienmcnta one can speculate that it might be ennple 
and practeal to study murme strains after specified numbers of serial passage* 
in hce, or the behavior of other nckettalae and other pathogenic organisms m 
hce Ccrtamly the production of Wei^ type typhus vaccine could be greatly 
simplified by the use of the techniques described herem 
If ordinary precautions are taken m the handling of infected lice and their 
excreta, t e wcanng of gloves and face mnwlrR, jt is no longer necessary to regartl 
the study of infected bee as more hazardous than any other laboratory pro- 
cedure mvolving JL prawauh It is worth noting that the technician who 
performed Experiment 8 had not had typhus previously, he carefully observed 
the usual precautions and did not contract typhus although he placed the 2000 
infected bee twKC daily on the rabbit for 7 days. Two other workers who 
manipulated infected Uce vntfwit wearing rubber gloves and gauxe face mask* 
did contract mfld typhus m the course of their work, however All three 
workers had received typhus vaceme at regular mtcrvals for approximately 
2 years before this study began 

The risk of infection of laboratory personnel could be greatly reduced by the 
use of feeding boxes, a^ described by Wolbach, Todd, and Palfrey (5) • For 
the study of pathogenic agents against which the laboratory personnel has not 
been vaccinated the careful technique employed by Wolbach rf ol should be 
meticulously followed A somewhat higher mortahty of the lice occurs when 
they are confined to feeding boxes sbee they do not feed as rcadfly on rabbits 
through the meshes of boltmg ailk as they do on human beings, despite the use 
of saliva or perspiration to enhance the attractiveness of the rabbit. 

All active stages of Ike were found capable of acquiring the infection when 
allowed to ingest one or more mfectiouB blood meals The relatively high 
mortahty of the Ist nymphal instar, even under normal conditions, makes the 
use of this instar impractical fof work of this nature Ihe optimum sue of 

• Altboc«h the mmben of the lyplms Researeh Cammbaion of the League of Red Cro» 
Soaetiea who worked In Warsaw m 1920 were not vaccinated and althoc^ they had Inti- 
mate expotore to infected Hce and locse fecea, thdr techniqae was aucceasful in prerentin* 
any cases of typhus in thdr group (23) 
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EXPERIMENTAI. INEECTION OF HUMAN’ BODY LOUSE 


EXPLANATION OF PLATES 
Plate 1 

Fig I Nounshment of the nonnal colony of lice 
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PLATE 1 



Plate 2 


Fig 2a Feeding boxes in place Lice on pads in Petn plates beside rabbit 
Fig 2b Closcup \ ie\\ of Fig 2a 
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PLATE 2 


Plate 3 

Fig 3a Lice m feeding boxes on the rabbit At the left, the doth pad covers the 
lice At the nght, the bee can be seen at vanous stages m the feeding 
Fig 36 Closeup of Fig 3a 
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PLATE 3 





INDUCED ANTIBODIES THAT REACT IN VITRO WITH 
SEDIMENTABLE CONSTITUENTS OF NORMAL AND 
NEOPLASTIC TISSUE CELLS 

Pjiesence of the Aktibodies in the Blood of Rabbits Caebyino Various 
Transplanted Cancers 

Bt W TT.T.TA M F FRIEDEWALD M am> JOHN G KIDD U J) 

{From the LahoraUfna of The Rcck^dUr InsiitvU for Medical ReaearcK) 
(Rccaved for publication, March 21, 1944) 

A distinctive sedimentable substance, identifiable by tnenn^ of its reaction tn 
mlro with a specific antibody, can be regularly extracted from the gellg of the 
Brown Pearce rabbit caremoma, as previous studies have shown (1) To learn 
the nature and significance of this cell component, and whether other cancers 
con tarn substances of similar sort, have been the of further investigations 
A precedmg paper has dealt with one of the complexities encountered in these 
studies, — namely, a natural antibody whidi is usually to be found m the blood 
of normal adult rabbits and wbich reacts xn vtiro with a sedimentable constituent 
of normal and neoplastic tissue cells (2) The present report is conctmed with 
induced antibodies having similar affimtiea wbich appear occasionally in the 
blood of rabbits cairymg vanous transplanted cancers 

Methods and Materials 

The ludoced antibodies and the sedimentable tissue CDDiUtuenti with whkh these reset 
have beeii studied by means of a standardised oomplesnent fixation test (2) rHeolthy” nor 
mol and neoplastic tissQes were used ss a sottree of antisens these were procured with sseptK 
precautions and extracted whQe fresh or alter stora^ for penods up to several months at 
— 22*C. ThesaEnecitricti were mode fresh for each apeiiment by grinding tissues In stcr 
lie mortsrs and adding 20 or more volumes of salt solution they were cleared in the centn 
foge and used unheitetL Control tests for onbounplemeDtary efccts were always made, 
using double volumes of every serum and antigen. These were negative without exception in 
the reported experiments. 

In serological work with the virus-induced papflloms (Shope) it had proved ne ce s sa ry to 
produce a great mna of papHloma tfosue on the skin of each animal If sera with high titers of 
antiviral antibody were to be procured (3) Aasammg that the some might be true with other 
tumors, we have made multiple Implsntatloas of the transplantable cancera used in the pr es ent 
study in order to have a large amount of neopbstic tissue grerwing in each animal. 

Four trcMficnlailt raiiit canart were employed — two carcinomas and two sarcomas. 
The Brown Pearce caremoma is wdl known ( 4 ) and serological studia of it have already 
been reported (I) The V2 cardooma— a squamous cell carcinoma which onginated m « 
virus-induced popUkuna — was recently described (5) Neither of the sarcomas has heretofore 
been studied In this country The Rabbit Sarc om a I (RSI) generously sent by Dr C H. 
Andrewes of the National Institute of Health m London originated In 1936 in the kg muscles 
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ANTTBODrES IN BLOOD OF RABBITS CARRYING CANCERS 


of a rabbit at a site rrhere the Shope fibroma virus had localized in tissue cells prcviousI> 
exposed to the influence of tar (6) A spindle ccU sarcoma, it forms huge tumors but is slow 
to metasta siz e and kill The Kato sarcoma has been transplanted dunng a number of j ears 
m Japan ' It is a rapidly growmg, anaplastic sarcoma, which forms immense masses when 
put mto the leg muscles or subcutaneous tissues, and often spreads widely and frequently 
kills Its host wi thin 3 to 4 weeks 

Three of the four transplanted cancers undergo extensive central necrosis as the tumor 
nodules enlarge The Kato sarcoma is not so prone to this But Brown-Pearce tumors 
that have attamed a diameter of 3 0 cm or more (and this often happens withm 2 to 3 neeks 
after implantation) are largely necrotic as a rule, they have nnds of pale-pink, “healthy- 
lookmg” tumor tissue, 1-3 mm thick, whfle all 'the rest is necrotic, buff-colored or browmsh- 
gray, only shghtly moist, usually close-textured and fnable, rarely pultaceous The RSI is 
similar m gross aspect, though it generall> grows less rapidly, and extensive necrosis does not 
occur until after a longer mterval It attains a diameter of 10 0 cm. or more after 6 or 8 
weeks, and by then has usually become necrotic except for a thin, hvmg nnd, and often partly 
hquefied The V2 carcmoma soon undergoes a central necrosis followed by an accumulation 
of fluid which results m large cysts This usually happens 3-5 weeks after implantation, 
when the tumor nodules have attamed a diameter of 2 0 cm or more. The walls of the cysts, 

1 0-10 0 cm or more across, are composed of proliferating tumor tissue which breaks down 
on the mner side and here has the aspect of giant granulations The fluid, often under con- 
siderable tension, is glairy and tenaaous, sometimes brown or red from hemorrhage, and it 
may be thick hke candle grease or contam j ellomsh gouts of pultaceous matter 

Transplaniaiton of the four cancers was earned out as m precedmg experiments (1), by 
implantmg hashed or sieved tumor tissue in young adult domestic rabbits, usually market- 
bought agouti hybnds Sir or eight situations were implanted as a rule, usuaUy the muscles 
of both forelegs and of both antenor and postenor thighs and the testicles also of the males 
Sometimes the Kato sarcoma was implanted subcutaneously m a smgle situation m an attempt 
to slow its growth and stay the death of its host. Microscopic sections were examined of 
many of the tumor matenals used for transfer or as a source of antigen to make certain that 
they were characteristic and free from conspicuous bactenal infection 

Heat-Labtle and Heai-Reststant Antibodtes in the Serum of Rabbits Carrying the 

V2 Carcinoma 

Antibodies of several sorts may be encountered in the blood of rabbits carry- 
mg the transplanted V2 carcmoma, as the followmg experiments show 

In the first experiment the sera of two normal rabbits, known from previous tests to ha\ e 
appreciable titers of the natural tissue antibody , were used as controls in a test of the sera of 
eight rabbits carrymg V2 caremomas Specimens from the tumor rabbits had all come 
from animals with large, cystic V2 caremomas of several weeks’ duration, and all had been 
previously tested m experiments done for other purposes, and had been found to fix comple- 
ment m high titer m mixture with antigens consisting of sahne extracts of the V2 carcmoma 
Previous work had shown that 65°C for 30 mmutes inactivates the natural antibody in rabbit 
serum without affectmg mduced ones, whereas 56'’ C has no deleterious effect on either anti- 
body (2) , hence specunens of the v-anous sera were heated for 30 mmutes at56°C anddS'C, 
respectively, and tested for capaaty to fix complement m mixture with two antigens,— 1 20 
sahne extracts of frozen normal rabbit hver (D R. 5-73) and frozen V2 carcmoma tissue (D R 
4-39), respectively 

I Rabbits bearing the sarcoma were generously sent from Osaka by Dr Kmosita in 1940 
We arc also mdebted to Dr Kawachi, surgeon of the Horoku Mam, who transplanted the 
growth m rmd-Paofic. 
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Table I thow* the rwults of the test*. Complement fintion took place In all of the mix 
ture* containing the icra heated at 56 C. The acm from the nonnal rabblta (D JL 5-74 and 
5-75) fixed complement in dflutiona at high at 1 16 in mixture with the non^ rabbit Uver 
antigen and tUghtly lew well with the V2caTdnoma antigen 'The tem of the rabbiti carrying 
V2 cardnomai in geneiol reacted in Bomewhat higher dfluboni with the liver antigen and In 
much higher dflutiona with the V2 carcinoma antigen The result! were very different with 
the serum ipedmcnt he at e d at 65* CL The normal rabbit teia (which amtained the natural 
antibody) now failed to react with other antigen and the tera of the V2 rabblti 14-66 and 
15*54 had lost entirely thor capacity to react with the liver antigen but had retained prac 
tfcally undiminished their ability to fix complement m mixture with the V2 fnrrinnma antigen. 
Much the tame wai true of the 65* C specimens from V2 rabbits 13-47 and 14-69, which now 
reacted only tDghtiy with the Hver antigen but about as well as before with the V2 cardnoma 
antigen. The tera of the rest of the V2 rabbits (8-50 14-64, 12-57 15-43) itill fixed comple- 
ment in mixtnro with the liver antigen after heating at 65* though they did this less well tbm 
the co rresponding ^>eciment heated at 56 andf like the other V2 term heated at 65* C these 
reacted with the V2 cardnoma antigen as well as did the spedmem heated to only 56* 

In a second experiment of timflar sort, tests were made with teium ipedmens procured 
from all of the rabbits with progressively enlargmg V2 caremomas of the 19th tumor g enera 
tion (Table II) ^>edmem from three normal rabbits, included as controls, all fixed comple- 
ment in mixture with the normal liver and V2 cardnoma antigens when heated at 56* C. for 
30 minutes but not after 65* C. Without e xce ption they reacted better with the normal liver 
antigen than with that of the V2 cardnoma. The V2 carcinoma tera, by contrast, reacted 
in high titer with the V2 cardnoma antigen and thdr capadty to do so was not uotably dimln- 
ithedby65*Cfor30aiinites. As in the experiment of Tkble I, the V2 sera also reacted with 
the nonnal Uver antigen In varying degree In tome mttancfa (tpedmens 15-37 15-54 15-35) 
the ability to react with the nonnal tissue antigen wax largdy or completely abolished upon 
heating at 65* C for 30 minutes, whereas In others (15-43 15-50) the heating had no appro- 
dahle effect 

To broaden the observation, testa were now made with seven] nonnal and net^lastic 
tissue antigens in mixture with aera procured from several lauds of rabbits before and after 
implantation with the V2 cardnoma. The results, set down in Table Hi, confirm and extend 
th^ of the preceding experiments. All of the serum sped mens had been heated at 65* C. 
for 30 minutes immediately prior to use in the tests (Tkble 111) The sera wblch had been 
procored before the Implantation failed without exception to react with any of the antigens, 
which were made from normal rabbit kidney Hver and spleen tissnei and from the Brown- 
Pearce epithehoma and the V2 caremoma, respectively All of the specimens obtained on 
the 27th Hnd 54th days after implantation however reacted with one or another of the anti 
gens except that from rabbit 5-75 a host in which the caremoma had grown only briefly In 
general, the larger the tumors and the longer their duration the greater was the capadty of the 
host scrum to react with the test antigens. For example, the sera of rabbits 5-74 5-66, 5-71 
and 5-72 drawn on the 54th day when the tumors had been large for several weeks, all re- 
acted in greater or less titer with the various normal and neoplastic tissue antigens whereas 
the speamcni procured from the same hosts on the 27th day failed to react with some of the 
ontigens, though doing so In vanoot titer* with other*. It will be noted that most of the sera 
reacted with the antigens fn the following order of diminishing titer V2 eara nom a, spleen, 
kidney liver and Brown Pearce cardnoma — though several tera reacted somewhat better 
with spleen with the V2 carcinoma antigen. More will be said later about this fact 

From the expenments ]ust described (Tables I to HI) it would appear that 
the sera of rabbits carrying transplanted V2 carcinomas may con tarn more than 
one type of antibody Like the sera of most normal adult rabbits, they usually 
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Heal-Labile and neat-Rtsislant Anhbodtes in Sera of Rabhis Carrying the Transplanted V2 Carcinoma 

Complement fixation testa 
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Utct-LaiiU and Beci-JUnstant Aniibcdiu tn Sera of Carrytni TransplanUd V2 Cardnema 
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ANTIBODIES IN BLOOD OF RABBITS CARRYING CANCERS 


Tests with Senim Procured from Ri 
(21sl Tumor C 


Source of Serum 

Outcome of Intramuscular implantations 
(six situations) 

Antigens 

Prior to implant 
Serum dllutio 
12 1 4 1 8 1 15 

Rabbit No 
and breed 

S-75 

Three tumors measuring up to 1 0 cm on 

Kidney 

0 

0 

0 

0 

(Blue-cross 

the 12th day negati\ c on the 27th day 

Liver 

0 

0 

0 

0 

hybrid) 

and thereafter 

Spleen 

0 

0 

0 

0 



Brown Pearce carcinoma 

0 

0 

0 

0 



V2 caremoma 

0 

0 

0 

0 

S-77 

Three tumors up to IJ cm on the 12th 

Kidney 

0 

0 

0 

0 

(Blue-cross 

day six tumors up to 5 0 cm on the 27th 

Li\cr 

0 

0 

0 

0 

hybrid) 

day killed on the 54th day six tumors 

Spleen 

0 

0 

0 

0 


up to 6 0 cm 

Brown Pearce carcinoma 

0 

0 

0 

0 



V2 caremoma 

0 

0 

0 

0 

5-63 

Four tumors up to 2 0 cm on the 12th day 

Kidney 

0 

0 

0 

0 

(Graj brown 

six tumors up to 4 0 cm on the 27th day 

Liver 

0 

0 

0 

0 

agouti h>bnd) 

negative on the 54th da> and thereafter 

Spleen 

0 

0 

0 

0 



Brown Pearce carcinoma 

0 

0 

0 

0 



V2 carcinoma 

0 

0 

0 

0 

W2 

Four tumors up to 2 0 cm on the i2th day 

Kidney 

0 

0 

0 

0 

(Gra> brown 

su tumors up to 7 0 cm on the 27tli day 

Liver 

0 

0 

0 

0 

agouti hybnd) 

killed on the S4th day six tumors up to 

Spleen 

0 

0 

0 

0 


10 0 cm 

Brown Pearce carcinoma 

0 

0 

0 

0 



V2 carcinoma 

0 

0 

0 

0 

5-74 

Three tumors up to 1 0 cm on the 12(b 

Kidney 

0 

0 

0 

0 

(Blue-cross 

day SIX tumors up to 6 0 cm on the 27th 

Liver 

0 

0 

0 

0 

hybrid) 

day killed on the 54th day six tumors 

Spleen 

0 

0 

0 

0 


up to 8 0 cm 

Brown Pearce carcinoma 

0 

0 

0 

0 



V2 carcinoma 

0 

0 

0 

0 

5-66 

Four tumors up to 2 0 cm on the 12th day 

Kidney 

0 

0 

0 

0 

(New Zealand) 

tlx tumors up to 7 0 cm ODthe27thda> 

Li>er 

0 

0 

0 

0 


killed on the 54th day six tumors op to 

Spleen 

0 

0 

0 

0 


8 0 on 

Brown Pearce caremoma 

0 

0 

0 

0 



V2 carcinoma 

0 

0 

0 

0 ( 

5-71 

Six tumors up to U cm on the 12th day 

Kidney 

0 

0 

0 

0 ( 

(ChmchiUa) 

all enlarged up to 4 0 cm on the 27th 

Liver 

0 

0 

0 

0 ( 


day killed on the 54th day six tumors 

Spleen 

0 

0 

0 

0 c 


up to 8 0 cm 

Brown Pearce carcinoma 

0 

0 

0 

0 c 



V2 caremoma 

0 

0 

0 

0 0 

5-72 

Six tumors up to I ^ cm on the I2th day 

Kidney 

0 

0 

0 

0 0 

(ChmchUla) 

all enlarged up to 4 0 on on the 27th 

Liver 

0 

0 

0 

0 0 


day killed on the 54th day six tumors 

Spleen 

0 

0 

0 

0 0 


up to 8 0 cm 

Blown Pearce carcinoma 

0 

0 

0 

0 0 


1 

V2 carcinoma 

0 

0 

0 

0 0 


Sera heated at 65 C for 50 mlnatea Immediately prior' to use 
Antisens 1 40 salmc extracts of frozen rabbit tissues as indicated 
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ANTIBODIES IN BLOOD OF BABBITS CARRYING CANCERS 


contam the natural tissue antibody -which is heat-labile (inacti-vated upon heat 
mg at 65 C for 30 minutes) and which reacts tn vilro -with sahne extracts of 
■various normal and neoplastic tissues (2) In addition, they frequently develop 
antibodies of a second type — the special object of this study These, like the 
natural tissue antibody, react ■with sahne extracts of various normal and neo- 
plastic tissues, but they differ notably from the natural tissue antibody m that 
heatmg at 65 C for 30 mmutes has no effect upon them, while furthermore 
they are absent from the serum of normal rabbits The heat-resistant anti- 
bodies -will henceforth be referred to as induced tissue antibodies, to distinguish 
them from the natural tissue antibody 

The presence of induced tissue antibodies can be discerned espeaally well m 
the sera of V2 rabbits 15-43, 12-57, 14-64, and 8-50 of Table I, which after the 
heatmg at 65° C still reacted m high titer m mixture with the normal rabbit 
liver antigen Heat-resistant antibodies were apparently absent from the sera 
of rabbits 14-66 and 15-54 and were present in relatively small titer m the sera 
of rabbits 13-47 and 14-69, though all four of these sera contamed the natural 
tissue antibody, three of them much of it So also m Table HI, all of the rab- 
bits that earned large tumors on the 54th day after implantabon bad developed 
mduced tissue antibodies capable of reactmg with one or another or all three of 
the normal tissue antigens employed 

The data of Tables I to in yield evidence that still another type of antibody, 
also mduced and heat-resistant, may hkewise be present m the blood of rabbits 
carrymg V2 caremomas, which reacts -with sahne extracts of that tumor though 
not with extracts of normal tissues This antibody was present m high titer m 
most of the V2 sera of Tables I to HI, for these specimens reacted with V2 car- 
emoma antigens about as well after heatmg at 65° C as after 56° C Its titer 
does not run parallel -with that of the antibodies that react -with normal tissue 
antigens, as the tables show, and it sometimes exists m sera that contam little 
or none of the mduced tissue antibodies just mentioned The specimens of 
rabbits 14-66, 15-54, 13-47, and 14-69 of Table I, for example, reacted m high 
titer -with the V2 caremoma antigen though not at all or only shghtly -with the 
normal hver antigen , and hkervise the sera of rabbits 5-77 and S-62 of Table HI, 
procured 27 days after implantation, reacted well rvith the V2 caremoma anti- 
gen though not 'With the normal kidney and hver antigens and hardly at all 
■with that of the spleen The antibody appears to react specifically -with a dis- 
tmctive sedimentable constituent of V2 caremoma cells In further tests, not 
here described, it has regularly failed to react -with sahne extracts of 'virus papil- 
lomas of the sort from which the V2 caremoma ongmally sprang * 

* Still another antibody also appears rcgularb in the blood of rabbits carrying large V2 
caranomas It reacts speaficallj inth the Shope papilloma virus but has no affinity whatever 
for other sedimentable substances derived from normal or neoplastic rabbit tissues and fails 
to react with sahne extracts of the V2 caranoma, as manv experiments have shown (5) 
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Iiiductd Ttsiuc Antibodies sn the Blood of Rabbits Carrying Transplanted 
Cancers of Other Types 

The findings already given have made it plam that induced heat resistant tis- 
sue antibodies are frequently present in the blood of rabbits carrying the trans- 
planted V2 caranoma, as not m that of normal rabbits Testa were now made 
with Berum from rabbits with transplanted cancers of other sorts All of the 
specimens were heated at 65® C for 30 mmutes pnor to the tests, to inactivate 
natural antibodies 

Table IV records the resolts of tests with tera from nine mbUts imptonted with the Brown 
Pearce cardnoma in miitare with antigens made from normal rabbit kidney liver, and spleen 
respectively a nd from the Brown Pearce carcmomo. None of the sera procured prior to the 
tumor implantatioDS momfeited any ability to react with the test antigens, and the specimens 
from three rabbits with regressing tumors (4-14 4-21 and 4-18) were likewise negative on the 
45th day after implantation nie aern of rabbdU 4-13 4-15 4-16, and 4-17, all of which had 
carried large tumors for several weeks when they were bled on the 45th day after Implantation, 
had developed the capacity to react to some extent with all of the test antigens, best in general 
with spleen and kidney and In lesser degree with the Brown-Pearce tumor and no rma l rabbit 
liver antigens. Rabbit 4-20 which had growths that had regressed severoJ weeks before the 
bleeding on the 4Sth day provided tenizn with sSght ability to react with the normal tissue 
antigens but not with the Brown Pearce cardnoma antigen- Rabbit 4-19 a hlue-ooss-hybrid 
in which Brown Pearoe tumors had grown bnefly and then regressed abruptly provided a 
scrum on the 45th day which reacted in high titer with the Brown Pearce caidnoma antigen 
but not at all with the normal tissue antigeas,--a finding cf special bterest which win be 
mentioned again further oo. 

IntheexpcrimcatofTableV tests were made with sera procured from a number of rabhlta 
implanted with the sarcoma of Andrcwei and Ahbtr&n (RSI) and with antigens made from 
various normal and neoplastic rabbit tissues. The specimens from three rabhiU (2«, 42, and 
43) failed to react with any of the test antigens, and those from two others (1 W» and IWU) 
reacted irregularly and poorly but the rest (rabhIU 2 93 3-45 3-50 8-13 15-95) provided 
sera that reacted about equally with the various antigens, if anything somewhat better with 
the one derived from normal kidney than with those from the vanous neoplasms. It may be 
noted that the reacting sera all came from rabbits with progrcssivelj enlarging turnon of 
several weeks duration, whereas two of the three negative sera came from rabbits with re 
gresnng growths (28, 43) 

From Table VI it wfll be seen that rabbits with large Kato sarcomaa of several weeks’ 
duration (2 73 5-22) provided sera that reacted with saline extracts of various normal and 
neoplastic rabHt twucs, whBe other rabbits Q 1 2 95 34)8, 3-29) also with progressively 
,-nT.f ging growths though of shorter duration, furnished specimens that failed to react In 
concurrent tests- 

In stun, heat resistant antibodies capable of reacting with sabne ejdracts of 
vanous nonnal and neoplastic tissues were encountered in the blood of five of 
nine rabbits implanted with the Brown-Pearce caremoma (Table IV), m that of 
seven of ten rabbits unplanted with Sarcoma I of Andrewes and AhLrtrBm 
(Table V), and m that of two of six rabbits implanted with the Kato sarcoma 
(Table VI) Such antibodies were mvarmbiy absent from the serum of rabbits 
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agents, because of intolerance or resistance In modification of the above, 
we have not always obseived i oentgenographic impiovement correspond- 
ing to the clinical state In only seven eases weie beneficial variations 
obseived Fiom the point of view of complicating phenomena, two cases 
havmgj aundice and arth^gic^episodes (these last being only transient) 
have to be mentioned 

In consideration of these obsei vations, we can suggest that pyrazina- 
mide should be utilized in the therapy of pulmonaiy tuberculosis only 
after the employment of moie effective and less toxic agents, fuither- 
moie, the tieatment period should not be too long (a maximum of 40-50 
days) with the possibility of leinstatmg the administration in the interval 
of therapeutic regimens executed with other antituberculosis drugs We 
do not have sufficient expeiience of tieatment with pyrazmamide of cases 
of recent pulmonary tubeiculosis, as have been reported in the Ameri- 
can liteiatuie, and in the Italian literatuie by Daddi It might be pos- 
tulated that, in such conditions, theiapy with pyiazinamide of shoit du- 
ration, eventually combined with isomazid, could develop a remarkable 
therapeutic action, even if the toxi c effects on the paienchyma of the 
ji yer aie added ~ — 

At the piesent time, howevei, we do not believe it woith while to sub- 
stitute this new antitubeiculosis agent in the place of combined theiapy 
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With stieptomycm and isoniazid This lattei, in our opinion, remains the 
piincipal theiapeutic method in the tieatment of the incipient active 
post-piimaiy tubeiculosis 

Cycloserine 

Oui expel lence with this new antibiotic (supplied thiough the cour- 
tesy of Lilly, Meick, and Pfizei films) is based on eight months of clini- 
cal obseivations on a total senes of 88 patients , Sixty patients were 
tieated with cycloseiine alone (50 leceived a dose of 1 gi /daily, and ten 
15 gr /daily, 26 had combined theiapy of cynloseiine (0 50 gr /daily) 
and isoniazid (300-400 mgr /daily) , one cycloseiine (0 50 gr /daily) and 
stieptomycm (1 gi /daily) and one with cycloseiine (0 50 gr /daily) and 
PAS (6 gi /daily) In the first gioup of 31 patients, (see table) the 
diug was administered in the dose of 1 gram daily (subdivided into 
foul equal doses) staiting on the fiist day, while in the other groups 
treated, this dosage level was leacbed giadually 

The clinical foims at the stait of the theiapy could be distinguished 
as follows eight cases of pulmonaiy tuberculosis of early exudative 
and model ately advanced types (fiom one to five months of clinical 
evolution) with the clinical pictuie of eaily lobai infiltiation or localized 
tubeiculosis Four weie not treated with common anti-tuberculosis chemo- 
antibiotics and four weie tieated with modest doses of streptomycin 
and isoniazid 

Five patients with exudative pulmonaiy tuberculosis of recent onset, 
moderately advanced, piesenting a picture of confluent caseous exten- 
sive bronchopneumonia 

Ten cases of pulmonary tuberculosis, mainly exudative or miliary, 
model ately advanced, that in the course of chronic pulmonary tuberculo- 
sis or breakdown of old infiltrations or lobar disease 

Two cases of chronic disseminated miliary tuberculosis (cold miliary) 
resistant to the common antituberculosis chemoantibiotics , 

Two cases of chronic metapneumothoracic empyema, combined and 
fistuhzed / 

Six cases of chronic fibio-ulcerous oi ulcero-caseous pulmonary tubei- 
culosis, limited or extensive 

On the whole, therefoie, we have treated 23 patients presenting with 
disease either advanced in the primary state or that occurring secondary 
in the course of a chionic illness, and 65 chronic forms 

The clinical and pertinent laboratory results have been collected in 
a table Only in the first 31 cases theiapy was terminated after 15 days 
(one case) to five months (Table II) 

A) Fiom the clinical point of view, the antibiotic, duiing the first 
phase of the therapeutic regimen, induced an improvement of the cenes- 
thesia with remarkable decrease of coughing and expectoration, where 
they wei e present, and disappearance or decrease of fever in at least two- 
thirds of the ti eated cases 

For the first ten days of treatment, in about half of the cases a slight 
transient weight loss was observed with subsequent return to normal 
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Some patients gained weight, and aftei a seven month period of obser- 
vation, this was tine foi 62 pei cent of the cases Examination of the 
lungs showed a maikcd deciease of lales in 17 cases from the onset of 
theiapy, in two, aftei one month of theiapy, lales were again noted in the 
same site, but they weie less pi eminent than befoie and shortly thereaftei 
weie not detectable on auscultation Aftei eight months of therapy, the 
clinical findings weie impioved in 21 cases and unchanged or worsened 
111 the otheis Two patients died, one aftei two months, the other after 
27 daj’’s of theiapy In both cases, a foim of chionic pulmonaiy tuber- 
culosis, fai advanced, was piesent with accompanying hemoptysis 

B) The 1 oentgenogi aphic pichne was impioved in 21 subjects (67 per 
cent) Evident with legiession of wide exudative or miliaiy piocesses 
and the i eduction oi disappeaiance of pulmonary cavities in eleven cases 
(36 pel cent) was noted 

We do not know if this disappeaiance will be tempoiaiy oi permanent 
because of the shoit time that elapsed fiom the cessation of therapy 
(one to five months) In one case, a relapse was obseived, however, 
after the leinstitution of theiapy, legiession of the pulmonaiy lesions 
was obseived 

As fo'i the clinical foi ms, we noted that the tuberculous piocesses, mod- 
el ately advanced and seveie, clinically primary or secondary in the course 
of a chionic pulmonaiy phthisis, had greater beneficial effects from the 
theiapeutic action of the diug than did the chionic foims In fact, out 
of nine patients who have completed therapy, seven showed regression 
or clinical stabilization of the moibid piocess 

However, in legard to the 18 cases of chronic oi hyperchronic phthi- 
sis, resistant to the othei antibiotics, we obseived remaikable improve- 
ments with regression of old cavities in four patients Six showed im- 
provement of a slight degree, foui weie unchanged, two have become 
worse, and two have died 

In one case of chronic miliary tuberculosis, a striking and apparently 
definitive lesult was obtained It was the problem of a subject already 
tieated intensively with streptomycin and isoniazid, but without final 
success Cycloseiine theiapy resulted in total reabsorption of the miliaiy 
foci and lecovery of the concomitant laryngitis In the other case, the 
result was poor 

In the empyema case treated, we did not observe any favorable result 
Moie paiticular clinical details will be given in a few months when 
theiapy in the remaining cases will be completed At this time, we feel 
we will be able to support oui obseivations by the results of one year 
of clinical study 

C) Fiom the hacteiiologic point of view, it is possible to state that 
following the fiist month of theiapy, about one half of the patients be- 
came negative on direct examination This finding remained constant and 
at the end of the eighth month of therapy, of the 26 patients positive 
foi tubercle bacilli initially, 13 became negative on diiect examination, 
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and of the 27 positive for tubercle bacilli on culturing, eleven have be- 
come negative (40 per cent) 

D) Collateral negative 'phenomena Aveie neaily of a slight degree and of 
five types' 

1 In two cases, an nr hea r la was noted aftei about 20 days of theiapy, 
with complete disappeaiance on discontinuing therapy 

2. In eleven cases, during the fiist 15-20 days of tieatment, a minimal 
aiteiial hypotension was noted This disappeaied spontaneously with 
no mteiiuption of theiapy 

3 In twelve cases, diowsiness, followed by cephalgia, adinamia, and psy- 
chia depression had appealed with the first 48 hours These symptoms 
disappeaied after one-two weeks, cycloseiine administiation continuing 
unmteri upted 

4 In nine patients, a sudden rise of the fevei was noted within the 
fiist 48 houis and this peisisted foi two to foui days This secondaiy 
use piobably occuiied secondaiy to the leabsoiption of tuberculin piod- 
ucts coming from the bacillaiy bodies or fiom the pioducts of tissue 
degeneiation within the lesions This mechanism is thought to be sim- 
ilai to the phenomenon of the immunological ciisis desciibed by E Moi- 
elli and G Daddi at the veiy beginning of theiapy with isoniazid 


P. B. I. 



FIGURE 7 
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5 In thiee cases, seveie side effects i elated to involvement of the nerv- 
ous system weie obseived, manifested by periods of strong psychomotor 
agitation, alternating with peiiods of diowsmess and followed by schiz- 
oid phenomena in one case One patient attempted suicide In two cases, 
it has been possible to contmue theiapy following an interiupted period 
of one to two weeks and a good clinical lesult was obtained In the third 
case, the theiapy was completely stopped Involvement of the CNS is 
less fiequent, when the dosage is caiefully legulated and a moie selec- 
tive choice of patients is effected 

In addition to the above mentioned phenomena, symptoms were noted 
in two patients at about the 45th day of theiapy and a questionable re- 
lationship to cj’'closeiine is postulated These symptoms were charac- 
teiized by a sense of thoiacic constiiction, dyspnea at minimal effoit, 
and without objective evidence of impaiied caidioiespiiatoiy function 
01 bionchospasm These symptoms disappeaied spontaneously after two 
to thiee days, the inteiiuption of cycloserine theiapy not being necessary 

E) In four cases, noted lepoited m the above mentioned table, for 
which cycloserine was administeied by endoca vital y way (four women 
who had undergone a treatment of loboieti action according to the tech- 
nique of Omodei Zoiini, Bottaii and Di Paola) the diug was introduced 
in the dose of 0 50 gr divided into two daily doses and accompanied by 
endoca vital y aspiiation accoiding to the method of Monaldi No general 


SLRUh CHOLESTEROL 



Lays^ of treatiuent with CICLOSERIRE 
FIGURE 8 
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01 local disturbances weie noted and the endocavitaiy secretion became 
negative for tubei cle bacilli af tei a therapeutic period of two to six weeks 
In thiee patients, the so-tieated cavitations weie neaily completely 
eliminated, and in two of them, an apico-axillaiy thoiacoplasty pioceduie 
was done 

In addition to loutine clinical investigations, a number of biochemical, 
biologic, and hematologic examinations Aveie earned out, the lesults of 
which we shall biiefly lepoit since this will be the fiist time some of 
the lesults will have appealed in the liteiatuie 

1) The po ecipitable hound iodine, after an initial deciease, showed a 
sudden inciease at the 23rd day, subsequently falling below the starting 
values (Figuie 7) 

2) Cholesteiol and cholestei ol-estei s follow essentially the behaviour 
of FBI, lemaining howevei slightly highei than the staiting values 
by the end of the obseivation peiiod (Figuie 8) 

3) Seiuni pioteins showed maiked vaiiations the total pioteins in- 


ABSOLPTIT ViiLDES (c/-) VALULb J OF TOT.FFOT 



Days of treatnent wxt]h GICLOSLKIKE. 
FIGURE 9 
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Cl eased giadually until the 43id day, at which time a slight deciease was 
noted, the seium levels lemaming above the initial values, howevei, 
total globulin undeiwent a maiked deciease until the 73id day of theiapy , 
in the meantime, albumin inci eased consideiably until the end of the 
theiapY, so that A/G latio pieviously alteied has letuined to the ini- 
tial values by the 23id day and lemains thus to the end of the obseiva- 
tion peiiod As foi the globulin fi actions, a tendency to deciease is ob- 
seived foi all of them, with only an initial deciease noted foi gamma 
globulin 

In evaluation of the lespective globulin deciease in teims of percentage, 
it IS leadily deduced that the oveiall decieaseris concerned especially with 
alpha 1 and with alpha 2 globulin (Piguie 9) , while gamma globulin 
cleaily tends to inciease with the time The plasma fibiinogen piesents 
a steady deciease fiom the beginning to the end of the obseivation pe- 
iiod, behaving in the opposite manner observed dining pyiazinamide 
theiapy (Figuie 10) 


rKOHlro BIL I'l L (jUICV) 
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bays of treatHient \/ith CyoLOSEPILE 


FIGURE 10 
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4) The pi otho ombin time from the beginning shov^ a prolongation 
which peisists until the end of theiapy (Figuie 10) 

5) The Thom inde% showed a steady decrease over the entire observa- 
tion peiiod, of the numbei of circulating eosinophils of the uric acid/ 
creatinin latio, of azotuiia Also, uiinary 17-ketosteroid weie noted to 
have a tendency to decrease 

6) From the study of the peiipheial blood counts, we have observed for 
both the white and the red senes a slight increase of mean values 

7) The plasma hpasic poivei has pi ogi essively mci eased (Figure 11) 

8) Specific pioteases of defense in niine showed an initial increase, 
followed by a decrease, this pattern of behavior being opposite to that 
observed during pyiazinamide theiapy (Figure 11) 

As foi clinical and functional livet behavioi (Mariam), it is possible 
to state that contrary to what happened during the pyrazinamide theiapy 
cycloserine did not cause any toxic reactions to the liver, and further- 
more, it behaved almost like a protective agent 

There were some subjects in whom evidence of severe liver dysfunc- 
tion was not noted at the start of theiapy, but in whom minimal altera- 
tion of livei function was piesent In these cases, even these minimal 
signs of hepatic dysfunction diminished during the course of theiapy 
In other cases, demonstrating even more severe clinical evidence of hepatic 
dysfunction, further resolution was noted during theiapy 
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The giaph based on mean values of the casuistry, clearly shows this 
behavior before, during, and at the end of therapy 

Clinical, subjective, and objective liver findings were in agreement 
with data given by the laboratory tests 

In conclusion, we can state that cycloserine has induced in two thirds 
of the treated patients an appreciable clinical improvement and signifi- 
cant modifications of the roentgenogiaphic picture featured by cavity 
closure and regression of exudative and miliary foci in 36 per cent of pa- 
tients In about 40 per cent of subjects initially positive for tubercle 
bacilli, the sputum became negative on both direct smear and culture 
Although we recognize that the number of cases rncluded in this study is 
too small to make unequivocal deductions, nevertheless, after eight months 
of clinical observation, supported by a number of laboratory tests, it is 
possible to state that cycloserine is a new drug with definite therapeutic 
activity against human tuberculosis, showing marked therapeutic effects 
in recent forms, and a lesser degree of efficacy in a certain number of 
chronic cases which have become resistant to the well-known and widely 
used drugs 

SUMMARY 

1 A senes of clinical and biological investigations on pyrazmamide 
and cycloserine in the treatment of pulmonary tuberculosis are reported 

These investigations were accompanied by the following laboratory 
studies serum electrophoresis, phagocytic index, precipitable bound io- 
dine, adrenal cortical function, behavior of specific proteases of defense 
in urine, plasma lipasic power, serum cholesterol, serum bilirubin, plasma 
fibrinogen, prothrombin time, and finally with the serolability tests and 
the charge tests of liver function 

Pyrazmamide showed a favorable action on tuberculous lesions in a 
limited number of cases and for a short duration, not exceeding 35-40 
days of therapy, following which toxic phenomena were observed, pre- 
dominantly hepatic The laboratory tests in this subsequent period of 
study showed increasing variance from normal values, with an increase 
of the precipitable bound iodine and a dissociation between the globulin 
with an increase in the beta and a decrease in the gamma fraction 

2 Cycloserine, on the basis of our studies, was thought to be a more 
patient antibiotic, manifested by definite improvement in the x-rays of 
both fresh exudative cases, as well as in cases of chronic cavitary disease, 
some of these being resistant to the usual therapeutic measures, with 
appreciable i egression of the far advanced cavitations, and conversion 
of a positive sputum to negative in both types of cases Its toxic action 
on the central nervous system is not frequent and does not usually inter- 
fere with the continuance of therapy The laboratory tests have generally 
shown normal values even after the second and third month of therapy 
with the precipitable protein bound iodine, serum proteins, and particu- 
larly beta gamma globulin, plasma fibrinogen, prothrombin time, plasma 
lipasic powei, specific proteases of defense in urine, and the charge tests 
for liver function, presenting a behavior opposite to that of pyrazmamide 
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RESUMEN 

1 Se 1 elatan una sei le de investigaciones clinicas y biolo^-icas sobi e pn a- 
zinamida y cicloseiina en el tiatamiento de la tubeiculosis pulmonai 

Estas investigaciones se acompanaion de los siguientes estudios de la- 
bel alouo electi ofoi esis del sueio, indice fagocitaiio, j^odo compuesto pie- 
cipitable, funcion coitico supiaiienal, sueite de las pioteasas especificas 
de defensa en la oiina, podei lipasico del plasma, colesteiol sanguineo, 
biliiiubina en el sueio, fibiinogeno del plasma, tiempo de proptrombina, 
V finalmente, piuebas de sei olabilidad y las piuebas de caiga de la funcion 
hepatica 

La piiazinamida mostio una accion favoiable sobie las lesiones tubei- 
culosas en un numeio hmitado de cases y poi coito tiempo que no sobiepaso 
de 35-50 dias de tiatamiento siguiendo fenomenos toxicos con predominio 
de los hepaticos Las piuebas de laboiatoiio en esle subsecuente peifodo de 
estudio, mostiaion vaiiacion cieciente desde los valoies noi males con un 
aumento del yodo ligado piecipitable y una disociacion entie la globulina 
con un aumento de la beta 3 ’^ disminucion de la fi accion gama 

2 La cicloseiina, basandonos en nuestios estudios, se encontio mas 
potente como antibiotico segun el cambio manifiesto a los rajms X tanto 
en los casos de lesiones exudativas lecientes, como en los casos de ca vital los 
ciomcos, algunos de estos aun siendo lesistentes a los lecuisos teiapeuticos 
habituales con una legiesidn apieciable de las excavaciones en los muy 
avanzados y convei sion de positives a negatives en esputos en ambos tipos 
de enfeimedad Su accion toxica sobie el sistema neivioso cential no es 
fiecuente y geneialmente no inteifieie con la continuacion del tiatamiento 
Las pruebas de laboiatoiio geneialmente ban mostiado valoies noi males 
aun despues del segundo y teicei mes de tiatamiento con todas las piuebas 
meiicionadas al pimcipio de este lesumen compoi tandose de maneia opuesta 
a la pirazinamida 

RESUME 

Les auteurs lappoitent une seiie d’lnvestigations cliniques et biologiques 
sur le tiaitement de la tuberculose pulmonaire pai la pyrazinamide et la 
cycloseiine 

Ces investigations etaient accompagnees des etudes de laboratoiie sui- 
vantes electi ophorese du serum, index phagocytique, etude de la piecipi- 
tation lodee, fonction adi eno-coi ticale, comportement des pioteases speci- 
fiques de defense dans les urines, pouvoii lipasique du plasma, dosage du 
cholesterol, de bihiubine, du fibiogene plasmatique, temps d’action de la 
prothrombine, et enfin tests dhnstabihte du serum, et tests de chaige de 
la fonction hepatique 

La pyrazinamide montra une action favorable sur les lesions tubeicu- 
leuses dans un nombi e limite de cas, et pendant un temps coui t n excedant 
pas 35 a 50 jours de tiaitement, apies cela des phenomenes toxiques, piin- 
cipalement hepatiques, furent observes Les tests de laboratoiie dans cette 
phase posteiieuie de I’etude montreient des taux en augmentation par 
lappoit aux valeuis normales, avec un acci oissement du pouvoii precipi- 
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taut de I’lode et une dissociation des globulines avec une augmentation de 
la beta globuline et une diminution de la fi action gamma 

2 D’apies ces etudes, la cycloseiine peut etie tenue poui un antibiotique 
plus efficace, ceci etant demontie pai I’amelioiation ladiologique incon- 
testable, aussi bien des cas exsudatifs recents que des cas d’affections cavi- 
taiie chiomque, quelques-une de ces cas etaient lesistants aux moyes 
theiapeutiques habituels etil y eut une legiession appreciable des piocessus 
cavitaires ties avances, et la negativation bacteiiologique des expectoia- 
tions dans les deux exemples de ces cas Son action toxique sui le systeme 
neiveux cential n’est pas fiequente, et ne tiouble geneialement pas la 
poui suite du tiaitement Les tests de laboi atone ont montie des valeuis 
geneialement noi males, meme apies le deuxieme et le tioisieme mois de 
tiaitement selon le test de pi ecipitation lodee, le test des pioteines seiiques, 
et suitout le test a la globuline beta et gamma, le fibiinogene plasmatique, 
le temps de pi othi ombine, le pouvoir lipasique du plasma, les pioteases 
specifiques de defense dans les mines, et les tests de chaige de la function 
hepatique, qui piesenteient un compoitement oppose a celui des tests 
obtenus au cours du tiaitement pai la pyiazinamide 

ZUSAMMENFASSUNG 

1 Bericht ubei eine Reihe von klinischen und biologischen Untei such- 
ungen uber Pyiazmamid und Cyclosenn bei dei Behandlung dei Lungen- 
tuberkulose 

Diese Untei suchungen eifolgten in Verbindung mit folgenden Laboi a- 
toiiumsunteisuchungen Seium-Elektiophoiese, Phagocyten- Index, aus- 
fallbaies gebundenes Jod, Nebennieieniinden-Funktion, Verhalten von 
spezifischen Abwehrproteasen im Urin, Plasma-Lipase-Veimogen, Serum- 
Cholestorin, Sei um-Bilii ubin, Plasma-Fibiinogen, Pi othrombin-Zeit und 
schhesslich Serum-Labilitats-Pruf ungen und die Belastungsteste dei Lebei- 
funktion 

Pyrazinamid zeigte einen gunstigen Emfluss auf tuberkulose Herde in 
einei begrenzten Zahl von Fallen und fur eine kurze Dauei, die keine 35-50 
Behandlungstage uberschritt und im Anschluss dai an toxische Phanomene 
zeitigte, vorwiegend von Seiten der Leber Die Laboi atoiiumsuntersuchun- 
gen wahrend diesei anschhessunden Piufungspeiiode zeigten eine zuneh- 
mende Abweichung von normalen Wei ten mit Anstieg des ausfallbaien 
gebundenen Jods und einer Dissociation inneihalb der Globuline mit einem 
Anstieg in der Beta- und einer Abnahme in dei Gamma-Fraktion 

2 Von Cyclosenn wuide auf Grund unseiei Untersuchungen angenom- 
men, dass es ein vorzughcheres Antibioticum sei, wie dies zum Ausdruck 
kommt durch definitive Besserung in den Rontgenbildei n sowohl von fii- 
schen exsudativen Fallen, als auch von Fallen mit chronisch-cavernoser 
Ki ankheitsf orm, von denen einige resistent waren gegenubei den gewohn- 
hchen theiapeutischen Massnahmen mit merkhcher Ruckbildung der weit 
foitgeschiittenen Cavermsiei ungen und Eilangung von Bazillenfieiheit 
bei beiden Ki ankheitsf ormen Sein toxischei Emfluss auf das Zential- 
neivensystem ist nicht haufig und hindert fui gewohnhch iiicht die Fort- 
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setzungf dei Thera pie Die Laboiatouumsunteisuchungen zeigten im Allge- 
meinen noimale Weite, sogai nach dem 2 und 3 Behandlungsmonat 
hinsichtlich des ausfallbaren am Eiweiss gebundenen Jods, der Serum- 
Pi oteine und besondeis Beta- und Gammaglobuhn, Plasma-Fibnnogen, 
Pi othi ombin-Zeit, PJasma-Lipase-Veimogen, spezifischei Abwehrproteasen 
im Urin und den Belastungsproben fur die Lebeifunktion — ein Veihalten, 
das demjenigen bei Ppiazwamid sich als entgegengesetzt erweist 
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Circumscribed Intrapulmonary Hematoma 
Presenting as a “Com” Lesion 
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In lecent yeais the problem of solitaiy circumscribed pulmonary nod- 
ules has attracted much attention in the medical litei ature The difficulties 
involved in establishing an accurate diagnosis in cases of this kind are 
well recognized and aie usually lesolved by resoit to exploratory thora- 
cotomy and excision of the lesion That this approach to the problem is 
lational and well founded is amply substantiated by the many excellent 
reviews on the subject which have established an incidence of malignancy 
in such cases varying from appioximately 7 to 74 per cent and averaging 
about 37 pel cent^*' The majoi portion of this gioup is, of course, com- 
prised by primary bionchogenic caicinoma, while metastatic tumois and 
other primary malignant diseases such as bronchial adenoma, sarcoma 
01 lymphoblastoma make up a much smaller component Non-malignant 
lesions which most commonly present as isolated pulmonaiy nodules are 
tuberculomas, granulomas of nonspecific origin, hamartomas, histoplas- 
momas and coccidioidomas In addition to the above disorders there is 
a great variety of less common and even rare conditions which may as- 
sume the form of “coin” lesions and with which the physician must be 
familiar if he is even to consider the correct diagnosis prior to surgical 
exploration of the chest To but mention some of these diseases — chronic 
organized pneumonitis, lung abscess, bronchogenic cyst, pleural meso- 
thelioma, lipoid granuloma, neurofibroma, pulmonary infarct, encapsu- 
lated pleural effusion or empyema, blastomycosis, ciyptococcosis, hemangi- 
oma, hydatid cyst, fibrin body and brucellosis may all appear as solitary 
circumscribed pulmonary nodules 

The following report purpoits to add to this list anothei condition 
which hitherto has received but little attention, that is, intrapulmonary 
hematoma 

Persistent, circumscribed, intrapulmonai y hematomas must be either 
extremely rare in occurrence or generally unrecognized if one can judge 
from the few cases which have appeared in the literature 

Although a number of authors^® have briefly described or referred 
to hematoma formation in the lung, the roentgenographic changes pro- 
duced by these lesions have been variously indicated as “spindle 
shaped”^® or “ill defined”^^ and have not presented the sharply cir- 
cumscribed, round oi oval appeal ance of the so called “com” lesion Only 
the three cases repoited by Salyei, Blake and Forsee^-* and the single 

Piom the Medical Seivice, Veteians Adnimistiation Hospital, and the Depaitment 
of Medicine, The Tulane tlniveisity of Louisiana School of Medicine 
Chief, Medical Seivice, Veteians Adnimistiation Hospital 
'‘Chief, Tubeiculosis Section, Veteians Admmistiation Hospital 
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case mentioned by Condon'"’ fall into this categoiy To this gioup a fifth 
such case is added in the following lepoit 

Case Repoif G C H , a GO yeai old \\liite male cook, %vas admitted to the hospital 
on May 5, 1954, foi the tieatment of an inguinal heinia A loutine admission loent- 
genogiam of the chest disclosed the piesence of a shaiply outlined cnculai density 
in the light lowei lung field and this lesion then became the object of majoi diagnostic 
mteiest Ilistoiy disclosed that the patient had enjoyed lelatiyely good health until 
Deceinbei, 1949, uhen he developed the onset of sudden seveie pain in the low back 
legion He was admitted to the hospital at that time, wheie loentgenogiams of the 
skeletal system disclosed geneialized dennncialization associated with collapse of the 
fust lumbal yeitebia togethei with anteiioi wedging of seveial thoiacic vertebiae 
Roenlgenogiaphic e\amination of the chest disclosed a healing fiactuie of the anteiioi 
aspect of the light seventh iib but no evidence of a paienchymal lesion A diagnosis 
of multiple conipiession fiactuies of the veitebiae due to senile osteopoiosis ivas 
established and he was disthaiged in Januaiy, 1950, aftei satisfactoiy lesponse to 
lest and the application of a back biace In August, 1953, he fell and sustained a frac- 
tuie of the light hip He was tieated at anothei hospital and appaiently made an un- 
eventful lecoveiy Theieaftei he did yell until Febiuaiy, 1954, when he developed 
a "cold” associated with nonpioductive cough, fevei and seveie pain in the light pos- 
teiioi chest Tieatment at a local outpatient clinic lesulted in piompt impiovement, 
although the thoiacic pain peisisted foi thiee weeks An \-iay film of the chest on 
Febiuaiv IG, 1954, disclosed no abnoimalitv othei than “bilateial emphysema” In 
the lattei pait of Maich, 1954, he fell and stiuck the light side of his thoiax Soieness 
at the site of injuiv giadually subsided in appioximately two weeks Duiing this 
peiiod he complained of mild exeitional dyspnea and noted an alleged decline in weight 
fioni 1G5 to 138 pounds, but he sought no fuithei medical attention until the piesent 
admission when he enteied the hospital foi the afoienientioned heinia lepair 

Physical Examination On admission to the hospital he appealed to be well developed 
and well nouiished He was mentally aleit and showed no evidence of acute illness 
Tempeiatuie 98 0°, pulse 84, blood piessuie 160/110 The thoiax appealed to be 
nail owed and exhibited an inci eased anteiioi posteiioi diametei Bieath sounds weie 
geneially diminished in intensitj' and the peicussion note was hvpei resonant ovei both 
lung fields Othei physical findings included evidence of geneialized aiteiioscleiosis, 
piostatic hypeitiophy, bilateial vaiicosities of the lowei extiemities, pi eminent kypho- 
ois of the doisal spine and a leducible, indiiect, left inguinal heinia 

Labouitouj and X-iay Film Findings Roentgenogiams of the chest 
disclosed a sharply ciiciimsciibed loimded lesion in the lower lobe of the 
light lung (Figuies 1, 2, and 3) The shadow measiued 3 5X4 0 cm in 
diametei and appealed to be homogenous but of low density Although 
the lesion apparently touched the pleuia posteiioily it seemed to be en- 
tii'ely located within the lung parenchyma The lemainder of the lung 
fields showed evidence of emphysematous changes Healing fiactuies of 
the light seventh posteiioi iib and the posteiioi portions of the left 
eighth and ninth iibs were noted A complete bone survey disclosed 
maiked generalized demineialization throughout the skeletal system 
There had been some piogiession of the multiple veitebial compressions 
since pievious films of Decembei, 1949 An intravenous pyelogram, a 
gastiointestinal series and a baiium enema were negative Tuberculin 
skin test (PPD) gave a positive reaction while testing with coccidioidin 
and histoplasmin was negative Sulkowitch s test disclosed no inciease 
in urinaiy calcium Serum calcium 10 5 mg per cent, seium phosphorous 
3 5 mg per cent, alkaline phosphatase 6 0 Bodansky units, acid phospha- 
tase 07 K A units Sputum, blood count, uiinalysis, liver function studies 
and stool examinations weie negative 

Coiose in Hospital When diagnostic studies failed to claiify the eti- 
ology of the pulmonary nodule, the light thorax was entered through 
the bed of the excised seventh rib on June 2, 1954 A cystic lesion, 




Figure 1 Elect posteio-anteiioi loentgenogiam of the chest showing a shaiply outlined ciiculai density in the light lowei lung — 
Figure 2 Eight anteiioi oblique i oentgenogi am of the chest illustiating the posteiioi location of the lesion Although it touches the 
chest wall it appeals to be completely located within the lung paienchyma — Figiue 3 Body section loentgenogiam illustiating the 
disci ete outlines and homogeneous chaiactei of the lesion 
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the size of a “golf ball” was encounteied in the posterior aspect of the 
light lowei lobe Appi oximately one third of the lesion piotruded sub- 
pleuially, while the lemaindei was buried in the parenchyma of the lung 
The specimen, lemoved by “snip” resection, consisted of fluctuant mass 
which, Avhen opened, was found to be cystic and contained approximately 
6 cc of daik red blood with some iiiegular small clots When the blood 
was washed away the lining of the cyst was white and finely granular 
with some led fibiin strands attached The wall of the cyst was less than 
1 mm in thickness, it appeared dense and fibrous Microscopic examina- 
tion disclosed a well-oi ganized cyst wall surrounded by compressed lung 
parenchyma exteinally Fragments of fibrin and degenerating blood 
weie attached to the innei cyst wall (Figure 4) The pathological diagno- 
sis was hemoiihagic cyst, post-traumatic (organized pulmonary hema- 
toma) Micioscopic studj^ of the lesected rib disclosed osteoporosis and 
a healing fiactiue 

The postopeiative course was uneventful On June 29, 1954, a left 
inguinal heinioplasty was earned out and on Octobei 5, 1954, he under- 
went tiansuiethral lesection of the pi estate On October 20, 1954, he 
was discharged fiom the hospital He was last seen when rehospitalized 
following a fall which caused seveie pain in the lowei back This com- 



FIGURE 4 Photomiciogiaph of a section of the wall of the hematoma demonsti^ing 
Its well oiganized fibiotic chaiactei Shieds of fibiin can be seen on the innei su 
of the evst while compiessed lung tissue is visualized externally 
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plaint lesponded to lest and the application of a lumbosacial corset 
X lay films of the chest weie unchanged and he was dischaiged on Janu- 
aiy 19, 1956 

Discussion 

Results of trauma to the lung oi pleuia are usually easily recognized 
A clear-cut history of injury, either penetrating oi nonpenetrating, is 
almost always obtained and physical evidence of tiauma is seen in the 
foim of rib fiactuies oi contusions of the chest wall If these findings are 
fuither associated with the typical loentgenographic appearance of hemo- 
thoiax, pneumothoiax or pneumohemothorax, it is easy to ascertain that 
injury to the pleura has occuired 

Violence to the chest may also injuie the pulmonary parenchyma with- 
out apparent evidence of pleuial perfoiation Roentgenographic findings 
are less characteristic, in such cases, but usually reflect the results of 
hemorihage and edema within the lung substance Areas of diffuse in- 
filtration 01 consolidation are seen, sometimes associated with an atelec- 
tatic component resulting fiom intrabi onchial bleeding The nature of 
these findings is further clarified by their tendency toward prompt re- 
gression during a peiiod of a week or more 

Where the intrapulmonary bleeding is localized and becomes sharply 
circumscribed into the form of a solitary hematoma the diagnosis becomes 
less certain, since this type of lesion may be clinically indistinguishable 
from a primary bronchogenic carcinoma or any other condition which 
can assume the appearance of a “coin” lesion In spite of a history of 
trauma, the presence of rib fractuies oi evidence of other injuiy to the 
chest, the physician is now confronted by an indeterminate pulmonary 
lesion, the exact nature of which can be established only by resort to ex- 
ploratory thoracotomy This was the situation in the cases reported by 
Salj er et ah'* and in the patient we described 

Since all of the sharply ciicumscribed intrapulmonary hematomas thus 
far reported have been surgically excised, little is known of their ultimate 
fate In desciibing poorly defined hematomas of the lung secondary to blast 
or nonpenetratmg injury McGrigor and Samuel*- state that resolution of 
the lesion may take as long as six to eight weeks Blau** indicates a similai 
course for hematomas of this type In 1950 Welkind*^ reported what was 
piobably the first case of a sharply circumscribed pulmonary hematoma to 
appear in the medical literatuie The lesion was described as “a tumoi- 
like shadow consisting of two spindle masses which fused at then axillary 
ends ” Resolution gradually took place over a period of 13 months, leaving 
two persistent linear scars The author felt it to be “inconceivable that 
a simple hematoma would take 13 months completely to resorb,” and pos- 
tulated that the lesion was associated with an element of infarction or 
that it was possible “some sort of thick capsule formed around the clotted 
blood, retarding the lesolution” He closed his paper with the prediction 
that final solution of the problem would come only from postmortem 
studies of hematomas months or years after injury In 1953 Salyer et al** 
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piovided such a solution when they lemoved thiee localized pulmonaiy 
hematomas bj'^ smgical lesection Two of these lesions were desciibed as 
cystic cavities filled with clotted blood Similai pathological changes weie, 
of couise, encounteied in oui own case As Welkind^^ postulated, it is 
undoubtedly the cyst foimation which accounts foi the peisistent natuie 
of these lesions Just how long a well oiganized encapsulated hematoma 
might lemain unchanged within the lung is still a mattei for speculation 
Although oui patient was obseived foi only one month piior to lesection, 
in two of Salyer’s*'* cases the lesions exhibited no tendenc}'^ towaid reso- 
lution ovei peiiods of eight and 12 weeks In Salyei’s** thud patient the 
hematoma showed no change in size duiing a peiiod of thiee and a half 
months, but a bionchial communication developed and the cyst undeiwent 
paitial evacuation of its contents, leading the authois to speculate on 
the dangeis of chionic suppuiation oi fiank abscess foimation This 
complication indicates that at least some of these lesions may be legaided 
as potentially dangeious to the patient Howevei, it seems likely that in 
most instances the hematoma would exhibit giadual lesolution, as in 
Welkind’s*** case, while in otheis it would peisist foi even longei peiiods, 
eventually undei going fibiosis oi peihaps calcification 

SUMMARY 

1 A case of solitary, shaiply ciicumsciibed, mtiapulmonaiy hematoma 
following non-penetiating injuiy of the chest is repoited The hematoma 
piesented as a “coin” lesion clinically indistinguishable fiom a peiipheral 
bionchogenic carcinoma or othei conditions known to pioduce disci ete 
pulmonaiy nodules 

2 The shape, the shaip outline and the tendency of these lesions to 
peisist unchanged within the lung for long peiiods can appaiently be 
ascribed to the formation of a fibiotic cyst wall around the hematoma 

3 Pulmonary hematomas of this type appeal to be distinctly laie, but 
should be consideied in the diffeiential diagnosis of isolated disciete 
nodules of the lung, paiticulaily if there is a piior histoiy of chest 
trauma or evidence of iib fiactuie Even though the nature of such a 
lesion IS suspected, exploiatory thoracotomy will usually be lequired in 
01 del to establish the coirect diagnosis 

RESUMEN 

1 Se relata un caso de un hematoma despues de una herida no penetiante 
de torax, el que fue solitario, y bien ciicunsciito Esehematoma levistio 
el aspecto de una lesion de las llamadas en “moneda,” clmicamente indis- 
tinguible de un carcinoma bionquiogenico penferico o de otias afecciones 
que se sabe pioducen nodulos disci etos en el pulmon 

2 La forma, el contoino hmitado y la tendencia de estas lesiones a per- 
sistir sin cambios dentro del pulmon poi lai go tiempo, puede atiibuirse a 
la foimacion de una paied de quiste fibioso aliededoi 

3 Estos hematomas son raros pero deben tenerse presentes en el diag- 
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nostico difeiencial de los nodulos asilados y disci etos del pulmon especial- 
men te SI hay antecedente de ti auma del toi ax o f ractura de costilla 

Aunque la natuialeza de estos se sospeche la toiacotomia exploradora se 
lequeiiia paia aclaiai el diagnostico 

RESUME 

1 Les auteuis lappoitent un cas d’hematome intrapulmonaiie isole, 
ties cii consent, faisant suite a un tiaumatisme non penetrant de la poi- 
tiine L’hematome se piesentait comme une lesion en “piece de monnaie,” 
qui ne pouvait pas se diffeiencier d’un cancel bronchique pehipherique ou 
d’auties etats connus poui pioduiie des nodules pulmonaiies discrets 

2 La forme, le tiace piecis, la tendance de ces lesions a persister sans 
chaiigement a rinteneui du poumon pendant de longues peiiodes, peuvent 
appaiemment etie attiibuees a la foimation d’une paioi fibi o-kystique 
autoui de I’hematome 

3 Les hematomes pulmonaiies de ce type semblent etre raies, mais 
deviaient etie pus en considei ation dans le diagnostic diffeientiel des 
nodules disci ets isoles du poumon, paiticulieiement s’ll y a aupaiavant 
une histone de traumatisme thoiacique ou la pieuve d’une fiactuie de cote 
Meme quand on suspecte la natuie d’une telle lesion, il seia geneialement 
indique de piatiquei une thoracotomie exploratiice poui affirmei le veri- 
table diagnostic 

ZUSAMMENFASSUNG 

1 Bericht uber einen Fall eines solitaien, schaif umschiiebenen intra- 
pulmonalen Hamatoms im Anschluss an ein stumpfes Tiauma des Brust- 
korbes Das Hamatom stellt einen “Rand” — Herd dar und ist klinisch nicht 
zu untei scheiden von einem peripheren, bronchogenen Carcinom oder 
anderen Aifektionen, von denen bekannt ist, dass sie zur Bildung von dis- 
kieten pulmonalen Knotchen fuhien 

2 Die Gestalt, die schaif e Begienzung und die Tendenz dieser Heide, 
unveiandert in der Lunge fur lange Zeitiaume bestehen zu bleiben, kann 
augenscheinlich die Bildung einer fibiotischen Cystenwand um das Hama- 
tom herum zugeschiieben werden 

3 Pulmonale Hamatome dieses Types scheinen ausgepiochen selten zu 
seiii, man muss sie jedoch in Erwagung ziehen bei dei Differential-Dia- 
gnose isolieiter diskretei Knotenbildungen der Lungen, besondeis wenn 
in der Vorgeschichte ein Thorax-Tiauma vorkommt, Oder der Befund 
einer Rippenf i aktur besteht Aber selbst wenn man die Natur einer solchen 
Veranderung vermutet, wild eine diagnostische Thorakotomie fur ge- 
wohnlich notwendig sein, um eine genaue Diagnose sichei zu stellen 
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Pulmonary Tuberculosis and Peptic Ulcer^ 

ERNESTO WAINGORTIN, MB’” and HEINZ J LORGE, M D , F C C P f 

Woicestei, Massachusetts 


Foi seveial j'^eais we have been impiessed by the inci easing fiequency 
of gastiic symptoms in patients with pulmonaiy tuberculosis The co- 
existence of this disease with peptic ulcei has been called to attention in 
Euiope and in lecent lepoits fiom the United States Oiu obseivations 
aie illustiated by the analysis of 27 cases of pulmonaiy tubeiculosis at 
Woicestei County Sanatoiium in which peptic ulcei was demonstrated 
eithei befoie admission oi duiing the couise of hospitalization Radio- 
logical pi oof of the ulcei is available in all cases Ulcei s associated with 
neoplasm weie excluded fiom this senes The cases aie divided into foui 
categories 

In the inteipietation of these figuies we should lemembei that not 
until lecently did we become fully aleit to the pioblem and to the need for 
a moie detailed investigation of the gasti ointestinal system in tubeiculous 
patients In recent yeais we also had the oppoitunity to witness among 
oui admissions the pievalence of tuberculosis in eldeily men, a fact which 
was emphasized by the tiansfei of such patients fiom another hospital 
Only thiee of the cases weie women The age of our patients at the time 
of admission ranged from 38 to 79 with an aveiage of 55 The aveiage 
age at the time of diagnosis was 50 foi pulmonaiy tubeiculosis and 48 
foi peptic ulcei In one the tuberculosis was model ately advanced All 
others had far advanced disease 

The first gioup includes 12 patients who developed tubeiculosis aftei 
surgery for peptic ulcei Nine had gastrectomy, total or subtotal, and 
two gastroenterostomy The last one had “closuie” of a gasti ic ulcei but 
requiied gastrojejunostomy at a later admission The inteival between 
abdominal surgery and onset of tuberculosis langes widely fiom less 
than one year to 37 years In case seven the sequence of events is diffi- 
cult to determine since the patient’s lung disease may well antedate his 
operations 

The second gioup is made up of four patients whose gasti ointestinal 
symptoms appealed aftei surgical tieatment of pulmonaiy tubeiculosis by 
thoracoplasty The interval between opeiation and discoveiy of the peptic 
ulcer varies from foui months to seven years In this group theie weie 
three duodenal and one gastric ulcers These patients also leceived chemo- 
theiapy including oral PAS medication before the onset of abdominal 
symptoms In case 13 a gastiic ulcer developed in the wake of coitisone 
therapy foi severe iheumatoid arthiitis which complicated the tubeiculosis 
The thud gioup includes seven cases in which pulmonaiy tuberculosis 
pieceded the onset of peptic ulcei The lattei was discoveied at autopsy 

■‘Fiom the Woicestei County Sanatoiium 
"'Senioi Physician, Woicestei County Sanatoiium 
tSupeiintendent, Worcestei County Sanatoiium 
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in thiee, with signs of recent hemoiihage in two Six had leceived oral 
chemotheiapy befoie the ulcei manifested itself Case 21 had extensive 
thoracic surgeiy within six weeks befoie his death, and a peptic ulcer was 
found at autopsy In three cases the ulcei was located in the stomach 
and in the other four in the duodenum 
In the foul cases of the fouith gioup, as in the fiist, the ulcei s, one 
gastiic and thiee duodenal, pieceded the onset of tubeiculosis but the 
tieatment was medical lather than suigical 

Discussion 

In the past 10 yeais it has been commonly noted that an inci easing num- 
ber of patients admitted to tubeiculosis hospitals showed the scar of 
previous gastiectomy This obseivation coincides with a stiikingly laige 
piopoition of patients who complain of “stomach upsets” oi “heait bum” 
and aie found to be victims of peptic ulcer The liteiatuie now offeis 
lathei fiequent lepoits which can geneially be divided into two categoiies 

a Pulmonaiy tubeiculosis aftei gastiectomy foi peptic ulcei 
Fiench wi iters weie the fiiist to discuss this lelationship Isoini and 
associates^ piesent 26 patients with gastiectomies among 742 admis- 
sions foi pulmonaiy tubeiculosis Thiiteen of these had no manifestation 
of tubeiculosis befoie opeiation The aveiage mteival between operation 
and the onset of pulmonary tubeiculosis was thiee j’^eais In the United 
States, Warthin- finds that 2 pei cent of 356 gastiectomized patients 
developed active pulmonaiy tubeiculosis Allison® leports 21 cases of 
pulmonaiy tubeiculosis following gastiectomy foi peptic ulcei among 
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FIGURE 1 Aveiage age of house patients at Worcester County Sanatoiium, 1933 to 
1956 The solid line repiesents men, the bi oken line women 
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admissions foi five yeais with an aveiage of 700 admissions per yeai 
The age of these patients langed from 32 to 66 Seventeen had no pre- 
vious evidence of tubeiculosis, and m the othei foiu the disease was con- 
sideied inactive The infection was usually of the acute pneumonic type 
and lesulted in a moitahty of 25 pei cent Boman** recently leported on 
906 patients in foui Swedish sanatoiia Foity-thiee had a histoiy of 
peptic ulcei which pieceded the onset of tubeiculosis in 32 and followed 
the onset of tubeiculosis in 11 In 20 cases tubeiculosis occuiied follow- 
ing gastiectomy, and in thiee it was found piior to opeiation The authoi 
concludes that gastiectomy is a moie impoitant factoi in the piedisposi- 
tion to tubeiculosis than ulcei s alone 

b Peptic ulcei aftei tieatmentfoi pulmonaiy tuberculosis 

In this gioup we only point to a lecent lepoit of Callanan' who studied 
27 cases of peptic ulcer among admissions foi pulmonaiy tubeiculosis 
at London Chest Hospital foi a peiiod of five yeais Of the 23 who weie 
subjected to some type of pulmonaiy suigeiy, 15 developed complications 
lefeiable to ulcei s, namely bleeding in eight and acute exacerbation of 
symptoms in seven Webbei and Giegg** observed 70 patients with be- 
nign gastric ulcer of whom 43 pei cent weie found to have chionic pulmo- 
nary disease, an incidence which was 3 times as high as in randomized 
patients 

The morbidity of peptic ulcei s in this country has been estimated to 
range between 5 and 12 per cent The mortality rate in 1953 was 5 6 pei 
100,000 population The death rate in men was six times as high as in 
women for gastiic ulcei and seven times higher in duodenal ulcer Ad- 
vances in medicine and suigery have betteied the longevity of the vic- 
tims of peptic ulcer as well as those of pulmonaiy tubeiculosis Theie has 
also been a steady increment in the incidence of tubeiculosis in men of the 
older age group In England, the incidence in men ovei 65 yeais of age 
has risen fiom 50 to over 80 per 100,000 population since 1938® The 
average age of men at Worcester County Sanatoiium has increased dui- 
ing the past 14 years fiom 40 to 58 (Fig 1), a period of life which coin- 
cides with that of the highest incidence of peptic ulcer One should also 
remember that peptic ulcei as well as pulmonary tubeiculosis has been 
treated by surgical resection with mounting fiequency 

It has been suggested that chronic pulmonary disease, and particularly 
emphysema, produces electiolyte changes which in turn may result in 
increased secretion of acid and pepsin in the stomach, but Polster® has 
demonstrated that this sequence of events occurs only in mild cases of 
tuberculosis while in advanced disease the gastric acidity decreases Lu- 
cien^® investigated the gastric chemistry of patients who had a history 
of dyspepsia oi complained of it at the time of hospitalization None of 
250 patients showed normal values One hundred sixty-thiee had elevated 
free and combined hydrochloric acid Forty-eight had elevation of free 
hydrochloric acid and only 39 had hypochloihvdiia Lowell and associ- 
ates“ have emphasized the coincidence of smoking, emphysema and peptic 
ulcer 
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The impoitant factoi of physical and emotional stiess in the patho- 
genesis of peptic ulcei has been leiteiated in the past several yeais and 
is the subiect of an excellent discussion by GiayJ* In this connection 
we aie leminded that all 11 patients of oui senes \vho developed peptic 
ulcei following thoiacic suigeiy oi medical theiap^’’ had advanced pulmo- 
naiv disease The piesence of physical and emotional stiain was conspicu- 
ous in almost eveiy case 

The theoij'’ which involves the nutating action of oial medication as 
a contiibuting factoi in the development of peptic ulcei is well known 
The effect of acetylsalicyhc acid upon the gastiic mucosa is a fitting ex- 
ample Of the antitubeiculosis diugs paia-amino-sahcyhc acid is most 
fiequentlv lesponsible foi gastiointestinal nutation in patients on oial 
chemotheiapy and mav justifiably be legaided as a contiibuting factoi 
in the i elapse of sj^mptoms in chionic peptic ulcei Pei haps of equal im- 
poitance in the discoveiv of peptic ulcei s is the seaich foi the actual cause 
of symptoms which have been eiioneouslv inteipieted as the lesult of diug 
intoleiance 

Anothei aspect of the pi oblem is advanced by investigatoi s \vho assume 
that electiolyte distuibances in the gasti ectomized patient pioduce im- 
munological changes lesulting in the bieakdown of the natuial resistance 
of the lung paienchyma to the action of the tubei cle bacillus We lather 
favoi the theoiy that the piofound inadequacy of nutiition which usually 
complicates the status of the gasti ectomized patient explains in itself 
a disposition to pulmonaiy tubei culosis and lecuiiences in individuals 
with a history of previous disease 

SUMMARY AND CONCLUSIONS 

1 The coincidental occuiience of pulmonaiy tubei culosis and peptic 
ulcei has recently been obseived with inci easing fiequency Twenty-seven 
cases aie heie lepoited 

2 Tubei culous patients who develop gasti ointestmal symptoms follow- 
ing thoracic surgeiy, oial chemotheiapy, and especially PAS medication, 
should be investigated for peptic ulcei 

3 Patients who aie subjected to gastrectomy foi peptic ulcer should have 
preoperative chest x-iay films If a pulmonary lesion is found, the pres- 
ence of active tubei culosis should be luled out After the operation the 
lesion should be caiefully followed m the immediate postopeiative pe- 
iiod as well as in the distant future 

4 Finally, a chest x-i ay film should be part of the check-up examinations 
of all gastrectomized patients 

resumen y conclusiones 

1 La eoincidencia de tubei culosis pulmonar y ulcei a peptica se ha ob- 
seivado con cieciente frecuencia Se han lelatado 27 casos 

2 Deben investigarse en busca de ulcei a peptica los enfermos que han 
sufiido cirugia toiacica, o han temdo quimioteiapia oral en especial con 
PAS 
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3 Los sujetos a quienes se hace gastiectomia poi ulceia peptica deben 
haceise ladiogiafia de toiax Si se encuentia una lesion pulmonai debe 
iniestigarse si se tiata de tubeiculosis Despues de la opeiacion la lesion 
debe sei cuidadosaniente obseiiada en postoperatoi lo inmediato y en el 
futuio distante 

4 Fmalmente, una ladiogiafia de toiax debe foimai parte de lutina de 
levision de todos los gash ectomizados 

ZUSAMMENFASSUNG UND SCHLUSSFOLGERUNG 

1 Das gleichzeitige Voikommen von Lungentubeikulose und Peptischem 
Geschwur ist in letztei Zeit mit zunehmendei Haufigkeit beobachtet woiden 
Hiei niid ubei 27 Falle beiichtet 

2 Tubeikulose Patienten, bei denen sich im Anschluss an thoi axchirur- 
gische Eingiiffe gastiointestinale Symptome entwickeln odei nach oialer 
Chemotheiaphie und besondeis PAS-Anwendung, sollten auf peptische 
Geschnuie unteisucht weiden 

3 Patienten, die wegen peptischem Geschwui einei Gastrektomie untei- 
zogen weiden, mussen ^or der Operation eine Thorax-Rontgenaufnahme 
bekommen Wild ein Lungenbefund eihoben, muss das Bestehen einer 
aktiven Tubeikulose ausgeschlossen werden Nach der Operation muss der 
Befund soigfaltig ubeiwacht weiden, sowohl wahiend der unmittelbaren 
postoperatn en Periode als auch m feinerer Zukunft 

4 Schhesshch muss eine Thoi ax-Rontgenaufnahme zu einem Bestandteil 
dei eingehenden Untersuchung aller gasti ektomiei ten Patienten werden 
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The Symptom of Sighing: 

Physiologic and Pathologic Observations"* 

GEORGE C LEINER, M D and SOL ABRAMOWITZ, B A t 
East Orange, New Jeiscy 

A Sigh IS defined as a deep and piolonged audible inspiiation and respira- 
tion of ail, especially when involuntaiy and expiessing some emotion oi 
feeling as giief, yearning, weaiiness oi lelief ^ 

Sighing IS one of the chaiacteiistic patterns of most mammals, just as 
IS eupnea, gasping and panting - It is common in humans Fiequent sigh- 
ing has foi manj'’ yeais been consideied a sign of neivous distuibance of 
lespnation' and of neuiociiculatoiy asthenia"' Sighing is appaiently due 
to a spasm of the diaphiagm 

In the couise of lespiiatoiy function studies in patients with vaiious 
diseases of the lungs, heait and cential neivous system sighing was ob- 
seived not infiequently These obseivations appealed to be of inteiest and 
will, therefoie, be piesented in this papei 

Matei'icd And Obseivations 

In oui obseivations we define a sigh as an involuntaiy lespiratoiy peak 
that IS 1 5 times oi nioie the height of the tidal volume, this is slightly 
diffeient fiom Caughey’s definition,” accoiding to which a sigh is twice as 
deep as the pei son’s aveiage bieath 

I Physiology of the Sigh 

Foui handled and seventeen giaphic lecoids of the lespiiation (spiio- 
gianis) of 330 individuals of the Medical and Tubeiculosis Sei vices of 
the Veterans Administiation Hospital, East Oiange, N J , were examined 
foi the piesence of sighs The spiiogiams were obtained by the loutine 
method of detei mining the oxygen intake foi basal metabolism studies 
and other pulmonaiy function data The Collins nine litei lespiiometer 
with ventilogi aph pen was used foi all measui enieiits Two six minute 
periods of quiet breathing of oxygen weie examined foi the piesence of 
sighs All volumes were collected to B T P S (body tempeiature, ambient 
pressuie, satin ated with water vapoi) 

Of the 330 individuals, foui weie normals, about two thuds had various 
foi ms of pulmonaiy tuberculosis and the lemaindei had various caidiac 
and pulmonaiy diseases 

Of the 417 recoids, 93 were found to contain sighs Of the 330 individ- 
uals, 81 (24 5 pel cent) were represented in the group of recoids having 
sighs Of the 81 individuals who sighed duiing quiet breathing 24 had 
repeat examinations Eleven of the 24 had sighs in the lepeat examin^ 
tions Of the 11, four had intervening thoracic surgery and one leceived 

-Prom the Gaidio-Pulnionaiy Laboiatoiy, Veteians Administiatjon Hospital 
■^"Consultant, Pulmonaiy Physiology 
t Chief, Caidio-Pulmonaiy Laboratoiy 
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coitisone foi saicoidosis In these five cases, the lesults were tieated as 
individual cases but weie not used to change the patient count In all othei 
cases of duplicate lecoids on the same individual, the lesults weie aver- 
aged This left a total of 86 lecoids that had sighs 

Of the SIX women examined, foui (66 7 pei cent) had sighs in a total 
of SIX lecoids Of the 324 men, 77 (23 8 pei cent) had sighs in a total of 
87 lecoids Sighing was found in only one of the thiee noimal women 
and the noimal man 

Table I shows the distiibution of the mam diagnoses of the 81 individ- 
uals who showed sighing in then lespuatoiy lecords 

The fiequency of sighing in the 86 lecoids was as follows 48 (55 8 
per cent) sighed once, 19 (22 0 pei cent) sighed twice, seven (8 1 per 
cent) sighed thiee times, six (7 0 pei cent) sighed four times, two (2 3 
pel cent) sighed 12 times, theie was one lecoid (12 pei cent) each with 
five, 10 11 and 14 sighs 

The individuals ranged in age fiom 18 to 67 yeais The aveiage age 
was 38 3 yeais Sixty pei cent of the individuals weie under 40 years old, 
29 pel cent between 40 and 60 and 10 pei cent weie over 60 yeais 

A The Sigh and the Vital Capacity'^ 

The sigh volume langed fiom 760 ml to 3070 ml with an average de- 
flection fiom the base line of 1690 ml Foity-foui pei cent of these sighs 
weie undei 1600 ml , 49 pei cent weie between 1600 and 2500 ml , 7 pei 
cent weie ovei 2500 ml (Figure 1) 

The obseived vital capacity in these individuals langed fiom 1360 ml 
to 5850 ml , with an aveiage of 3490 ml This was on the average 87 pei 


TABLE I 

DISTRIBUTION OF MAIN DIAGNOSIS IN 81 INDIVIDUALS WHO SIGHED 


Noimal 2 

Tubeiculosis, pulmonaiy 40 

Tuberculosis plus emphysema 4 

Tubeiculosis plus bionchogemc caicinoma 1 

Tubeiculous pencaiditis 1 

Tuberculous pleuiisy 6 

Histoplasmosis 1 

Coccidioidomycosis 1 

Pneumoconiosis 1 

Saicoidosis 5 

Hemoptysis, unknown oiigm 3 

Asthma 2 

Emphysema 3 

Bionchiectasis 3 

Bionchogemc caicinoma 1 

Aiteiioscleiotic heait disease 3 

Rheumatic heait disease 2 

Coi pulmonale 2 


*The teiminology used in this papei is that of Pappenheimei, J R, Chaiiman, 
Standardization of Definitions and Symbols in Respiratory Physiology, Fed Pioc 

9 602, 1950 j sj". X ui. , 
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cent of the piedicted vital capacity Predicted values for vital capacity 
weie based on the regiession foimula of Baldwin and co-workers^ The 
lange of the observed vital capacity/predicted vital capacity was from 
S9 per cent to 134 pei cent Twenty nine (33 7 per cent) of the individ- 
uals had vital capacities that were under 80 per cent of that predicted, 
34 (39 6 pel cent) were between 80 and 100 per cent and 23 (26 7 pei 
cent) had vital capacities ovei 100 per cent of prediction 

The sigh ranged from 38 per cent to 70 per cent of the observed vital 
capacity wih a mean of 49 2 pei cent (Figure 2) and a mean deviation of 
dz 5 8 pel cent The standard deviation was 7 3 
The linear regression of the vital capacity on the sigh was found to be 
Vital capacity = 3488 ml -}- 1 78 (ml of sigh — 1690 ml ) The coeffi- 
cient of correlation, i, was found to be -f 0 881 Figure 3 shows the scatter 
diagram with regiession line of vital capacity on the sigh 

A reduced vital capacity had little effect on the aveiage value for the 
percentage of the sigh of the observed vital capacity Twenty nine indi- 



FIGURE 3 Scatter diagram wth regression Ime of vital capacity on sigh 



64 


LEINER AND ABRAI\IOWITZ 


July 1958 


vicluals had vital capacities that weie undei 80 pei cent of then piedicted 
vital capacitj’- In these individuals, the aveiage value of then obseived 
vital capacity was 61 pei cent of then piedicted values and the lelationship 
of the sigh to the obsei ved vital capacity was 52 0 pei cent In the 34 indi- 
viduals who had leadings between 80 and 100 pei cent of their predicted 
values the aveiage pei cent of obseived vital capacity /piedicted vital ca- 
pacity was 91 3 pel cent, the sigh was 48 7 pei cent of then observed vital 
capacity In 23 individuals the obseived vital capacity was ovei 100 pei 
cent of then piedicted values The aveiage pei cent of obseived vital ca- 
pacity /piedicted vital capacity was 113 6 pei cent In these individuals 
the lelatioiiship, sigh/obseived vital capacity, was 46 3 pei cent 

B The Siqh and the Snbdivmons of the Vital Capacity 
1 Tidal volume The tidal volume langed between 272 ml and 1115 ml 
with an aveiage of 557 ml Aveiage values foi tidal volume in healthy 
men undei basal conditions aie appioximately 500 to 600 ml 

The mean deflection of the sigh was 310 pei cent of the volume of the 
tidal volume The lange was between 160 and 620 pei cent of the volume 
of the tidal volume Thiee (3 5 pei cent) weie between 100 and 190 pei 
cent of the deflection of the tidal volume, 37 (43 0 pei cent) weie between 
200 and 290 pei cent of the deflection of the tidal volume, 32 (37 2 per 
cent) were between 300 and 390 per cent of the deflection of the tidal 
volume, 14 (16 3 pei cent) weie 400 pei cent oi moie the deflection of 
the tidal volume (Figuie 4) 



FIGURE 4 Sigh volume in percentage of tidal volume in 86 individuals 
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In those cases wheie the sigh was fiom 100 to 190 pei cent of the de- 
flection of the tidal volume, the sigh was 50 7 pei cent of the obseived 
vital capacity When the deflection was fiom 200 to 290 pei cent the sigh 
was 47 9 pel cent of the obseived vital capacity At 300 to 390 per cent, 
the sigh was 47 5 pei cent of the obsei ved vital capacity At values of 400 
pel cent and highei , the sigh was equal to 55 7 pei cent of the obsei ved 
vital capacity 

2 Insimatoi y capacity The inspiiatoiy capacity is the maximal amount 
of an that can be inhaled aftei noimal expiiation It equals tidal volume 
plus inspnatoiy leseive volume 

The inspnatoiy capacity langed fiom 1021 ml to 4415 ml , with a mean 
of 2648 ml 

The sigh langed fiom 44 pei cent to 90 pei cent of the inspnatory capac- 
ity with a mean of 65 1 pei cent The distiibution is shown in Figure 5 

The hneai legiession of the inspnatoiy capacity on the sigh was found 
to be 

Inspnatory Capacity =2648 ml -f- 1 34 (ml of sigh — 1690 ml ) The 
coefficient of coii elation, r, was found to be -f-0 836 Figuie 6 shows the 
scatter diagiam with i egression line of inspnatoiy capacity on the sigh 

3 Inspiratoiy leseive volume The inspnatoiy leseive volume is the 
maximal amount of an that can be inspned fiom the end-inspiratory 
position following a quiet inspnation, it is measuied fiom the resting 
end-inspiratory level It equals inspnatoiy capacity minus tidal volume 

The inspnatory reseive volume langed fiom 690 ml to 3763 ml, with 
a mean of 2080 ml 

The inspnatoiy leseive poition of the sigh was found to lange fiom 33 
per cent to 90 pei cent of the inspnatoiy leserve volume itself, with a 
mean of 55 4 per cent (Figuie 7) 



PER CENT 

FIGURE 6 Sigh volume m peicentage of inspnatoiy capacity m 86 individuals 



INSPIRATORY C A P A C I TY ( Liters ) 



Vol XTTIV 


THE SYMPTOM OF SIGHING 


67 


C The Sigh and Ventilation 

1 Tidnl volume This has been discussed under the lelationship of the 
sigh to subdivisions of the vital capacity 

2 Fiequency of i espii ations The number of lespirations was six to 24 
pei minute, the mean being 13 8 

Of the 86 individuals who produced sighs, 11 (12 8 per cent) had respi- 
rations under 10 times per minute, 42 (48 8 pei cent) fiom 10 to 14 times, 
25 (29 1 per cent) between 15 and 19 times and eight (9 3 per cent) from 
20 to 24 times pei minute 

In all groups the sighing volume was of about the same percentage of 
the observed vital capacity (47 8 to 51 4 pei cent) 

3 Ventilation equivalent Ventilation equivalent is defined as the amount 
of ventilation required for 100 ml of oxygen uptake Normally, this is 
fiom two to thiee liters This is essentially a measure of efficiency of 
pulmonary circulation The ventilation equivalent ranged from 17 to 4 9 
liters, with a mean of 2 86 liters 

Sixty-three per cent had ventilation equivalents of 3 0 and lower, 37 
per cent were 3 1 and higher In the 54 individuals whose ventilation 
equivalent was 3 0 and lower the sigh was 48 8 pei cent of the observed 
vital capacity and in the 32 individuals whose ventilation equivalent was 
3 1 and higher the sigh was 49 8 per cent of the observed vital capacity 

D The Sigh in Oxygen and An Bi eathing 

Another series of 340 records (mostly of patients with pulmonary tu- 
berculosis) of breathing air foi six minutes followed by a six minute pe- 
riod of oxygen breathing were examined for the presence of sighs In 30 
sighs occurred only when breathing air, m 17, only when bi eathing oxy- 
gen, and in 50 cases sighs were seen during air breathing and oxygen 
breathing The occurrence of sighing is, therefore, not significantly di- 
minished by oxygen, moreover, in a considerable number of cases it oc- 
curs on breathing oxygen only 

It has been shown,® that the number of sighs increases under re-breath- 
ing or carbon dioxide breathing, when sighing is normally present If 
sighing IS not normally present, it usually does not appeal under these 
experimental conditions 

E The Sigh in Bi onchospn ometmc Recordings 

The bronchospirometnc recordings of 74 patients were examined for 
sighs In SIX they were found in bronchospirometnc as well as in the 
spirometric records 

Table II shows the relation of the sigh of the right lung to the total 
sigh At an average it is 50 per cent On the same table the vital capac- 
ity of the right lung in per cent of the total vital capacity is given , the 
average is 47 per cent The relative sigh volume of one lung in relation 
to that of both lungs is parallel to the relative volume of the vital capacity 
of the respective lung 
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TABLE II— THE SIGH IN BRONCHOSPIROMETRY 


Patient 

VC, Bioncho- 
spiiometiy X 100 
VC, Spiiometiy 

Right Lung 

Vital Capacity 

Pei Cent Sigh 

of Total Pei Cent of Total 

1 

90 

29 

37 

2 

96 

37 

45 

3 

88 

34 

32 

4 

97 

47 

50 

6 

91 

78 

76 

6 

84 

55 

60 

Avei age 

91 

47 

50 


On bionchospiiometiy, the sigh (light + left) was found to be fiom 
82 to 125 pel cent of the sigh as found on spiiometiy, with a mean of 102 
per cent At the same time the vital capacity on bionchospiiometiy (light 
+ left) was found to lange fiom 84 to 97 pei cent of the vital capacity 
as detei mined on spiiometiy, with a mean of 91 pei cent 


II The Sigh in Nemologicul Cases 


Twenty giaphic lecoids of lespiiation of 11 patients of the Neuiological 
Seivice were also examined foi the piesence of sighs Fifteen lecoids of 
eight patients showed sighing Foui lecords of two patients showed the 
type of sigh discussed above Eleven lecoids of six patients showed a 
diffeient type of sigh In these eleven lecoids the sigh was gieatei in 
volume than the voluntai y vital capacity The leflex action involved in the 
sigh moved moie an in and out of the lungs than the patient could do 
voluntai ily In all othei patients the sigh volume was always smallei 
than the vital capacity 

The frequency of sighing in the lecoids of the six neuiological patients 
who showed sighs laigei in volume than then vital capacity was as fol- 
lows Thi ee sighed once and three twice This lack of a gi eater fi equency 
of sighing in the recoids of the neuiological patients would appear to 
rule out a reflex adaptive mechanism to inciease diminished lespiration 
Of the two neuiological patients who showed the typical sigh, one had 
a Guillain Barre syndrome and the othei a basilar aiteiy thiombosis 0 
the SIX patients who showed sighs that were gieatei than then voluntai y 
vital capacity, one had a brain injury of the light temporal area (gun 
shot) , one had an ependymoma of the upper cervical cord , one had para y- 
sis agitans, two had multiple sclerosis, and one had neui ofibromatosis 
The following case histones give the pertinent data in foui cases 


Case 1 R J D This 32 yeai old white man, gave a history of 
subcutaneous manifestations of neuiofibiomatosis between 1942 ^ , hpcame 

began to have neuiological symptoms in the left uppei T involvement 

piogressively moie severe and extensive Diagnosis of a cervical c id 
was made following laminectomy in Pebiuary, 1961 Since that noted 

three laminectomies Extensive involvement of the coid at C-2 hy turn ^ alwavs 
At present he has piogressed to tetiaplegia The deep tendon leflexes h 
been hyperactive 
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The follo-VMng is n lecoid of his vital capacities and sighs 

Vital Capacity Involuntaiy Sigh 

8- 23-64 720 ml 1050 ml 

9- 16-64 900 ml 1400 ml 

11- 9-64 930 ml 1450 ml 

1- 2-66 810 ml 1290 ml 

4-19-66 830 ml 1190 ml 

6-13-66 660 ml 1270 ml 


In each instance his involuntaiy sigh is laigei than his voluntaiy vital capacity 

Case 2 R R This 30 yeai old white man, was in good health until July, 1953 when 
he expeiienced weakness and fatigue in his legs He is now unable to walk, has 
difficultv in swallowing, his eyesight is impaiied, he has loss of uiinaiy control and 
no longei has spontaneous bowel movement He has considerable musculai dystrophy 
and loss of deep tendon leflexes His present diagnoses (1) Multiple sclerosis, severe 
(2) Paiaplegia, spastic (3) Paialysis of bladder, flaccid 

Vital Capacity Involuntary Sigh 

August 26, 1964 700 ml 1940 ml 

Giaphs of the involuntaiy sigh and the voluntary vital capacity are shown in Figure 8 

Case 5 H G S This 26 year old white man, sustained a penetrating wound of 
the right tempoial area of the skull on March 17, 1953 Right temporal craniotom> 
was performed and the wound and missile tract debiided Examination at time of 
respiratory studies showed, (1) Wound, penetiating, of right temporal region of 
brain (2) Encephalomalacia of brain stem, uppei part, due to trauma (3) Quad- 
riplegia, with hypei active deep tendon reflexes 

Vital Capacity Involuntary Sigh 

January 3, 1966 1410 ml 3365 ml 

Case ^ M J This 73 year old white woman, was in good health until 1949, when 
she experienced pain at the back of her neck The pain continued and became progres- 
sively more severe Eailv in 1952, she began to expeiience weakness in the extremities 
on the right side She entered the hospital and a diagnosis of a cord tumor was made 
An operation for removal of the tumor from the cervical cord was performed in April, 
1952 She now has a quadriplegia and is confined to bed Her diagnosis is (1) Epen- 
dymoma, upper cervical cord, post operative status (2) Quadriplegia, -with hyper- 
active deep tendon reflexes 

Vrtal Capacity Involuntary Sigh 

April 13, 1956 380 ml 715 ml 



Voluntary Vital Capacity ! nvotuntary Sigh 

700cc I940CC 

FIGURE 8 Voluntary vital capacity and involuntary sigh in patient with multiple 
sclerosis 
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Sig'hing', which is ii deep inspiintion, is usually described as a sign of 
neui ocii culaloi y asthenia* * and is common in neuiotics^ However, it 
occuis in many healthy as well as sick individuals Sighing respiration 
was seen in the spiiogiams of 81 of 330 individuals who, when under- 
going pulmonaiy function tests, weie bieathing oxygen foi two 6-minute 
peiiods Among these weie healthy people and patients with various 
foims of pulmonaiy and caidiac diseases, in all age gioups 

When the volume of the sigh is compaied with the vital capacity in the 
same subiect, a diiect con elation can be found between these two meas- 
uiements A laigei vital capacity peimits a laigei sigh, a diminished 
vital capacity causes diminution of the sigh A similai con elation exists 
between inspiratoiy capacity and sigh The tidal volume, howevei, does 
not affect the size of the sigh In oui obseivations the sighs langed fiom 
160 to 620 pei cent of the tidal volume Neithei did the rate of lespiiation 
01 ventilation equivalent show any i elation to the size of the sigh 

Sighing lespnation may occui while bieathing air as well as while 
bieathing oxygen Most of oui patients whose spiiogiams weie lecoided 
with ail and oxygen inhalation pioduced sighs undei eithei condition In 
a minoiity, sighing was obseived when eithei bieathing an oi when bieath- 
ing oxygen 

Bionchospiiometiic examinations, in spite of local anesthesia, excite- 
ment, tiauma, stenosis bieathing, does not abolish the sighing lespiiation 
The ^olume of the sigh is, as expected, usually smallei than the vital 
capacity of the same individual, Howevei, to oui gieatest suipiise, we 
obseived the opposite in six patients with vaiious neurological involve- 
ments In these patients the involuntary sigh was gieatei — sometimes 
consideiably gi eater, than the vital capacit}^ These patients had as dif- 
feient diseases as Brain injuiy of the light temporal aiea, ependymoma 
of the uppei ceivical coid, paialysis agitans, multiple scleiosis, neuio- 
fibiomatosis All these patients had low vital capacities 

Sighing IS considered to be a leflex, and the intensity of this leflex was 
appal ently inci eased in this gioup of patients Howevei, the lack of a 
greatei fiequency of sighing in the lecoids of the neurological patients 
would appear to lule out a leflex adaptive mechanism to inciease dimin- 
ished respiiation If we compaie it with the deep tendon reflexes, theie 
did not seem to be a con elation Although four of these six patients had 
hypei active deep tendon leflexes, noimal reflexes were found in one and 
loss of deep tendon leflexes was found in one 

Sighing disappears during sleep and therefore, is believed to be of cor- 
tical oiigin^^ It IS sensitive to voluntaiy control and to the emotions'^ 
Induced unpleasant ideas increase the number of sighs However, in ex- 
pel iments in dogs sighing lespiration was demonstrated m medullary 
preparations “The rhythm of the sighnig type of breathing is more pro- 
nounced in midcolhcular and pontine preparations and is enhanced by 
vagotomy At all levels, but particulaily at the midcolhcular and pontine 
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levels, theie is pionounced inhibition of eupnea by the sighing lespiiation 
This occuis aftei vagotomy and is thus not dependent upon pulmonaiy le- 
flexes initiated by the deep bieath 

Sighing lespiiation can be pioduced in dogs by moiphine^'* None of 
oui patients had leceived moiphine piioi to the lecoiding of then lespiia- 
tion and moiphine plays no lole in oui obseivations 

Whalen- states “Since sighing has been levealed in expeiimental ani- 
mals only aftei tiansection of the biain stem and vagotomy, oi after seveie 
hypoxia in intact animals, the cause of the sighing seen in the piesent ex- 
pel iments is an enigma ” Similai ly we may say fi om oui own observa- 
tions The cause of the laige volume of the sigh in oui six neuiological 
patients as compaied with then voluntaiy vital capacity is an enigma 

SUMMARY 

A Si,gh IS defined as a deep mspiiation, 1 5 times oi moie of the tidal 
volume 

In 417 spiiogiams of 330 individuals (noimals and patients with vai- 
lous pulmonaiy and caidiac diseases) taken duiing two six minute periods 
of oxygen bieathing, 93 spiiogiams of 81 individuals showed sighs 

Patients with laigei vital capacities pioduced laigei sighs than those 
with smallei vital capacities A similai paiallehsm existed between in- 
spiratoiy capacity and sigh volume No coiielation was found between 
tidal volume and sigh volume 

In another senes of studies it was seen that sighs occui undei an bieath- 
ing as well as undei oxygen bieathing 

Sighing lespiiation could also be lecoided during bionchospnometiic 
studies 

Six patients with vaiious neuiological disoideis produced sighs gi eater 
in volume than then vital capacities The sigh is appaiently caused by a 
reflex which was not disturbed in these patients in whom the pathway foi 
a voluntary deep bieath had been damaged 

RESUMEN 

Se define un suspiro como una mspiracion piofunda, 15 veces o mas 
que el ane coiiiente 

En 417 espnogiamas de 330 mdividuos (noi males y enfeimos de vaiias 
afecciones pulmonares y cardiacas) tornados duiante dos peiiodos de seis 
minutos de respnar oxigeno, se encontraion 93 siispnos de 81 individuos 

Los enfermos con mayor capacidad vital produjeion mas amphos suspnos 
que aquellos con pequefias capacidades vitales Existe un paralehsmo seme- 
jante entie la capacidad inspiratoria y el volumen del suspiio No se en- 
contio correlacion entie el ane coiriente y el volumen del suspiio 

En otia sene de estudios se ha visto que el suspiio ocuiie al lespirai 
ane lo mismo que al lespnai oxigeno 

La lespnacion suspoiisa piiede tambien obseivaise durante los estudios 
bi oncoespn ometi icos 

En seis enfeimos con vaiios tiastoinos neuiologicos se piodujeion sus- 
piios mayores en volumen que sus capacidades vitales 
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El suspiio es causado apaientemenie por un lefleio que no tue peituibado 
en aquellos enfeimos en quienes la via paia pioducii una lespiiacion pio- 
funda voluniaiia ha sido danado 


ZUSAMMENFASSUNG 

Ein Seiifzei wild definieit als eine tiefe Inspiiation, 1,5 mal odei mehi 
des Atemvolumens umfassend Von 417 Spiiogiammen von 330 Personen 
(Gesunde und Kianke mit vei schiedenen Lungen- und Heizkiankheiten) 
aufgenommen wahiend 2 Sechsminuten-Peiioden untei Sauei stoffatmung, 
zeigten 93 Spiiogiamme von 81 Peisonen Seufzei 
Patienten mit hoheiei Vitalkapazitat Imtten slaikeie Seufzei als solche 
mit geiingeier Vitalkapazitat Eine ahnliche Paialelle bestand zwischen 
Einatmungsluft und Seufzei volumen Eine Kon elation wuide nicht ge- 
funden zwischen Atemvolumen und Seufzei volumen 

Binei andeien Untei suchungsieihe wai zu entnehmen, dass Seufzei voi- 
kommen sowohl bei Luftatmung wie bei Sauei stoffatmung 

Seufzeratmung konnte ferner im Veilauf von Bionchospiiometiischen 
Untei suchungen aufgenommen weiden 
6 Patienten mit vei schiedenai tigeii iieui ologischen-Stoi ungen hatten 
Seufzei, deien Volumina giossei waien als ihie Vitalkapazitat Dei Seufzei 
entsteht wahischeinlich duich einen Reflex, dei nicht untei biochen ist 
faei solchen Patienten, bei denen die Leitung fui eine willkuiliche veitiefte 
Atmung gestoi t ist 

Acknowledgment The wiiteis giatefully acknowledge the coopeiation of Di W 0 
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Veterans Administiation Hospital, East Oiange, New Jeisey 
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Proximal Interruption of a Pulmonary Arch 
(Absence of One Pulmonary Artery) 

Case Report and a New Embryologic Interpretation 

RAY C ANDERSON, PH D , M D , FLORENCE CHAR, M D 
and PAUL ADAMS, JR , M D , F C C P 
Minneapolis, Minnesota 


Congenital absence of the light oi left pulmonaiy aiteiy is a laie 
anomaly, with less than 50 cases in the medical liteiatuie Although 
FiantzeP is geneially ci edited with having desciibed the fiist case of 
this type, his case was atypical, since it involved an “aoitic-pulmomc” 
defect and had a light pulmonaiy aiteiy aiising fiom the ascending 
aoita This pulmonaiy aiteiy was piobably an “ectopic” pulmonaiy 
arteiy, lesultmg fiom abnoimal aortic-pulmonic septum foimation, and 
not an “absent pulmonaiy aitery” in the usual sense The fiist typical 
autopsied case to be lepoited was that by Doling- Subsequent cases 
have been diagnosed at autopsy^ ® and at opei ation * Madoff, et al,“ in 
their leview of the subject in 1952, weie the fiist to lepoit the successful 
clinical diagnosis of this condition, utilizing angiocaidiogiaphy Since 
then, numeious authois^®^^ have lepoited cases similailj'- diagnosed 
Cardioiespiiatory data weie included in some of these case reports® ^ 
To the best of our knowledge, no published case has had pioved pulmo- 
naiy hypertension The following case lepoit is theiefoie unique in this 
regard 

Case Repoit 

B P (U H 887346), a male infant, was boin on Febiuaiy 11, 1955, folloiving an 
uncomplicated, full term piegnancy Deliveiy was spontaneous and noimal The biith 
weight was 4225 grams Theie was no neonatal complication, although fiom bnth he 
was noted to have deep but not labored lespiiations At the age of seven weeks he 
had the fiist bout of “pneumonia,” chaiacterized by low giade fevei and lapid lespiia- 
tions He was tieated at home with intiamusculai penicillin, with apparent lecovery 
in a few days Duiing subsequent months the infant had two similar episodes and was 
again tieated at home 

Between the ages of foui and six months, he had two lathei seveie bouts of pneu- 
monia, both of which requiied hospitalization Caidiomegaly was first noted at the age 
of five months, togethei with ciicumoial cyanosis on exeition and ciying Because of 
the repeated bouts of pneumonia and enlaigmg heait size, he was lefeiied to Uni- 
versity Hospitals on August 10, 1955, for fuithei evaluation Growth and develop- 
ment up to this time had been normal 


Fiom the Depaitment of Pediatrics, Univeisity of Minnesota Di Chai was a Trainee 
in Cardiology, National Heait Institute, United States Public Health Service This 
study was aided by a giant from the Minnesota Heart Association 
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On physical examination the infant was noted to have slight tachypnea and mild 
ciicumoial cyanosis His veight was 7800 giams and his length was 70 centimeters 
A few moist inles weie heaid in both lungs The heait was enlarged to percussion 
A giade 1 systolic muimui was heaid best in the fouith and fifth left intercostal 
spaces along the left sternal boidei and the pulmonic second sound was noted to be 
slightly accentuated The livei W’as palpable just below- the light costal maigin The 
elect! ocaidiogi am show-ed light axis deviation, light \cntiiculai piepondeiance gi eater 
than noimal foi age, and abnoimallv peaked P w-aves Roentgenogiaphic studies 
show-ed a model ately enlaiged heait with piominence of the pulmonaiy aiteiy seg- 
ment and the light ventiicle The pulmonaiy vasculai mai kings in the left lung 
appealed incieased but those in the light lung appealed decieased (Figuie 1) An 
angiocaidiogiam show-ed absence of filling of the light pulmonary aitery (Figuie 2) 
He lesponded well to digitali/ation and w-as theiefoie dischaiged on Septembei 11, 
1955 

He was leadmitted thiee weeks latei because of dyspnea, ciicumoial cyanosis, 
and pulmonaiy congestion He impioved with antibiotic theiapv Because of the 
know-n occuiience of associated caidiac malfoimations in patients with absence of a 
pulmonaiy aiteiy, caidiac cathctei ization was done on Octobei 10, 1955 The findings 
suggested a patent ductus aiteiiosus (Table I), so a letiogiade aoitogiam was done 
the follow-ing day in an attempt to bettei identify such a defect This study demon- 
stiated multiple fine collateial vessels aiising fiom the aoita and passing to the light 
chest, as well as a laigei vessel aiising fiom the left subclavian aiteiv and ciossing 
ovei to the light chest (Figuie 3) No patent ductus aiteiiosus was demonsti ated 

The patient w-as dischaiged fiom the hospital on Octobei 24, 1955, but subsequently 
requued repeated hospitalizations because of seveie dyspnea and cyanosis He failed 
to gain w-eight and his caidiac status giaduallv woisened Auiiculai fibi illation and 
flutter developed A repeat angiocaidiogiam w-as peifoimed in the anteio-posterior 
view-, to check foi a possible localized obstiuction of the light pulmonaiy aiterv Again, 
there appeared to be complete absence of the right pulmonaiy aiteiv (Figure 4) Be- 
cause his condition w-as deteiioiating lapidly, a lepeat caidiac catheteiization was done 



FIGURE 1 


FIGURE 2 


Figiire 1 Roentgenogiam of the chest (anteio-posteiioi view), 

niegaly, pz eminent mam pulmonaiy aiteiy segment, and decreased pu , ^ view-) 

latuie on the light side— Fzgure 2 Angiocaidiogiam (light posteiioi oblique ), 
demonsti ating absence of the light pulmonary aiteiy 
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TABLE I 

CARDIAC CATHETERIZATION DATA 


Age 8 Months — Oct 

10, 1955 

Age 13 Months — Maich 9, 1956 

Pressuie In 

Mm Hg 

Oxygen Content In 
Volumes/100 cc 
(Van Slyke) 

Pei Cent Oxygen 
Satuiation 

Piessure In 

Mm Hg 

Oxygen Content In 
Volumes/100 cc 
(Van Slyke) 

Pei Cent Oxygen 
Saturation 

Pulmonaiy aiteiy 

56/20 

9 14 

56 63 

110/80 

5 40 

40 54 


Mean 33 



Mean 90 



Right ventricle 

56/0 

7 27 

45 04 

110/0 

5 46 

40 99 

Right atrium 


8 03 

49 75 


5 93 

44 52 

Inferioi vena cava 


7 99 

49 50 


4 59 

34 59 

Supeiior vena cava 


7 40 

45 85 


4 74 

35 59 

Femoral aitery 


15 66 

94 55 


11 02 

80 48 


Total Pulmonaiy Resistance Oct 10, 1955 — 2585 dynes sec cm ^ 

Maich 9, 1956 — 6200 dynes sec cm"' 


on Maich 9, 1956, in the hope of levealing a collectable intiacaidiac defect This 
study showed a fuither maiked inciease in pulmonaiy arteiy piessuie but no left 
to right shunt (Table I) 

He was admitted to the hospital foi the last time on Apiil 4, 1956, with maiked 
caidiomegaly and seveie congestive failure He died two days latei 

Auto-psy findings Theie was complete symphysis pleurae on the right 
side The heart was maikedly enlarged, paiticulaily the right ventricle 
The valves and endocaidium weie normal The ventricular septum was 
intact and the foramen ovale was closed The great vessels arose in the 
usual manner but the main pulmonary arteiy gave use only to an enlarged 
left pulmonaiy aitery (Figure 5) The coionaiy vessels and pulmonary 
veins weie noimal A ductus aiteriosus, measuring 1 5 millimeters in 
diameter, connected with the left pulmonaiy artery but not patent An 
obliteiated vessel, measuring 1 5 millimeteis in diameter (probably a right 
ductus arteriosus) arose from the proximal poition of the innominate 
arteiy and passed to the hilum of the light lung At the hilum this ves- 
sel joined a widely patent vessel 4 millimeters in diameter which then 
branched to supply the various lobes of the lung The branch of the left 
subclavian aiteiy demonstiated by aortogiaphy was not identified, and 
appaiently supplied the surface of the lung rather than the hilum The 
left lung was firm and had lost its crepitance On cut section, this lung 
exuded large amounts of bloody froth The right lung was smaller than 
the left and had seveial areas of congestion and atelectasis Sections of 
both lungs weie examined microscopically by Dr Donald F Ferguson 
of the Veterans Administration Hospital, Minneapolis, Minnesota A 
Veihoeff-Van Gieson elastic stain was used The left lung showed severe 
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medial hvpeiiiophv of the small aiteiies but no intimal piolifeiation was 
noted m any vessels less than 150 microns in diametei The veins and 
capillaiies appealed noimal (Figuie 6) Sections fiom the light lung weie 
stiikingly di/Teient The pulmonaiy aiteiies in this lung had veiy thick 
and dense adventitia, and seemed lathei small in compaiison to the ad- 
jacent bionchi The smallei aiteiioles, so pi eminent in the left lung, weie 
haidly distinguishable Theie was no evidence of medial oi intimal lesions 
in the pulmonary alter lal vessels in the right lung (Figure 7) The veins 
and capillaiies were noimal 

Discussion 

Enib) ijologic Featvics 

Among published cases of absent left or right pulmonary artery there 
IS a preponderance of the former The former tends to be associated with 
an intiacaidiac defect, paiticulailv tetralogy of Fallot, while absence of 
the light pulmonary artery geneiallj^ occurs as an isolated finding^®'® 
There have been at least five cases of absent right pulmonary artery de- 
serrbed with an associated patent ductus arteriosus,’ 2 4 n is jn two 
of these thei e was also a coai ctation of the aoi ta 

McKim and Wigleswoith’"* reviewed the embiyologic aspects of this 
defect m considerable detail, and emphasized that the aortic arch is usually 
on the side opposite to the absent pulmonary artery Thus, absent left 



FIGURE 3 


FIGURE 4 


Retiogiade aoitogiam (antero-posteiioi view) , demonsti ating bz onchiaj 

I an anomalous bianch fiom the left subclavian aitery ^^IseLe 

(antero-posteiioi view), demonstiating absence 


Figwe 3 ^ 

aiteiies and an anomalous bianch 
chest — Ftgiue 4 Angiocaidiogiam 
of the light pulmonary aitery 
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pulmonaiy aiteij^ often occius in tetialogy of Fallot having a right aoitic 
aich These authois desciibed an anomalous vessel lunning from the in- 
nominate aiteiy to the left lung hilum in thiee cases with light aoitic 
aiches and mteipieted this vessel as an obhteiated left ductus arteiiosus 
They consideied that the heait end (the vential poition of the sixth aich) 
of the left pulmonaiy aiteiy had disappeaied, while the ductus aiteiiosus 
(the doisal poition of the sixth aich) had lemained in continuity with 
the distal poition of the left pulmonaiy aiteiy, fiist as a functioning ves- 
sel and latei as a fibiotic non-patent stiuctuie McKim and Wiglesworth 
also suggested that the aoitic bud (doisal poition of the sixth aich) may 
have giown diiectly into the pulmonai3'' plexus without theie having been 
a pulmonaiy aiteij’- pei se, but consideied this a less likely possibility in 
view of the noimal anatomical development of the hilai and intiapulmo- 
naiy aiteiies in these cases 

Emanuel and Pattinson-^ called attention to the pi’esence of develop- 
mental defects of the bulbis coidis (as in tetialogy of Fallot) in cases 

1 Oblilerated left dudus arteriosus 7 Right pulmonary veins 

2 Obliterated right durtus arteriosus 8 left pulmonary veins 

3 left pulmonary artery 9 Right atrium 



FIGURE 5 Drawing of autopsy specimen, showing connection of right ductus aiterio- 
sus (obliterated lumen) to light pulmonaiy arteiy 
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wlieie a left pulmonaiy aileiv is absent, and attubuted the lattei to 
faulty absoiption of the left sixth ai ch They stated that if the convention- 
al view of symmetiical development of the two pulmonaiy aiteiies is 
accepted, the foregoing association could not be explained They pointed 
out that this still did not explain the association of absent light pulmonaiy 
aitery with noimal intiacardiac anatomy, though they suggested that in 
such cases peiliaps the pioximal poition of the light sixth aich became 
involved in the noimal absoiption of the left sixth aich i 

To us, the obsei rations and inteipietations of both the foregoing 
gioups, as well as those of the embiyologists, Biemei-^ and Congdon,^- 
can best be bi ought togethei as follows The aoitic (fouith) aiches begin 
symmetiically, but unilateial dominance develops lapidly Similaily, the 
sixth aiches begin symmetiically, but deviate at about the time that the 
aiteiial tiuiik is becoming divided (Figuie 8a) The doisal or ductal poi- 
tion (B) of the pulmonaiy aich on the side opposite to the dominant 
pulmonaiy aich (cairymg the giealei blood flow) noimally undeigoes 
degeneiation This allows a stiaighteniiig out of the pulmonary aitery on 
this side, and also combines with the action of the inci easing blood cur- 
rent to peimit the pulmonaiy tiunk and other pulmonaiy aich to align 
The lesult iii the noimal individual is that the mam pulmonaiy aitery 
IS deiived fiom the pulmonaiy tiunk and some of the pioximal poition 
(A) of the left pulmonaiy aich, the left pulmonaiy aiteiy consists of 
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the piimitive left pulmonaiy aiteiy, and the light pulmonaiy aiteiy 
consists of the piimitive light pulmonaiy aiteiy plus a poition (D) of 
the light pulmonaiy aich (Figuie 8c) Thus theie is definite asymmetrical 




FIGURE 8 a Schematic diagiam of pulmonaiy aich system at early stage of noimal 
development The teiniinology of Emanuel and Pattinson"" has been followed foi ease 
of companson Pioximal (vential) poition of pulmonaiy aich designated as “A” on 
left and “D” on right, and distal (doisal oi ductal) portion designated as “G” on left 
and “B” on light Left and right piimitive pulmonaiy aiteiies designated as “LPA” 
and “RPA ” Pulmonary tiunk indicated by “TP,” and left and light descending aortae, 
by “LDA” and “RDA ” b Compaiable diagram in case where the light pulmonaiy 
arch becomes dominant e Standard adult pattern of pulmonaiy vessels, with embryo- 
logic deiivatives indicated “MPA” indicates main pulmonaiy artery d Comparable 
adult pattern where right pulmonary arch was dominant e Adult pattern in case of 
absent right pulmonary artery The left ductus arteriosus (shown as being patent 
here) indicated by “C,” the right ductus arteriosus (shown as being obliterated) in- 
dicated by “B,” and the underlying arch defect (interruption) indicated by “D ” f 
Adult pattern in case of absent left pulmonary artery The right ductus arteriosus 
(shown here as being patent) indicated by “B,” the left ductus aiteiiosus (shown 
here as being obliterated) indicated by “G,” and the underlying arch defect (interrup- 
tion) indicated by “A ” 
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development of the definitive pulmonaiy aiteiies The diiection of asym- 
metiy is piobably dependent piimaiily on the chaiactenstics of the aortic 
sac and anteiioi aiches, the foiiith in paiticulai (which detei mines the 
location of the definitive aoitic aicli) Blood flow is certainly involved 
in this deviation in symmetry, but it is difiicult to distinguish cause fiom 
effect 111 this regard It is well to lemembei that the normal inter iiiption 
of the light pulmonary arch (ductal portion or B) takes place prior to 
the normal inter i uption of the right fourth arch 

One can theorize that if the dorsal portion (B) of the pulmonary arch 
on the side opposite the definitive aortic arch persists (perhaps due to 
blood flow factors), there will be interference with the development de- 
scribed above, and the ventral portion (D) of this pulmonary arch may 
then be obliterated This will result in an "absent pulmonary artery” on 
this side, or rather in “inoximal interruption of the pulmonary arch” 
(Figure 8 e) The primitive pulmonaiv artery will remain intact, but will 
connect with the dorsal (B) portion (which will usually be subsequently 
recognized only as a fibiotic structure best identified as a ductus arteriosus, 
but which may persist as a patent vessel) rather than with the ventral 
portion (D) of the pulmonary arch (which would normally be incorporated 
into the definitive pulmonary artery) The absent pulmonary artery will 
always occur on the side opposite the larger ductal (dorsal) arch segment 
Since the normal heart usuallv has a left aortic arch and a left ductus 
arteriosus, the absent pulmonary ai'teiy will usually be on the right side 
In abnormal hearts with right aortic arches, the larger ductal segment 
would generally be expected to be on the right side (Figure 8 b), and an 
absent pulmonary artery would then be on the left side (Figure 8 f) In 
cases of absent left pulmonary artery with defects of the bulbis cordis, 
but with left aortic aiches, one must assume that the dominant pulmonary 
arch was on the right Likewise, for those vei3’' rare cases of normal 
heart with left aortic arch and absent left pulmonarj^ artery, one must 
assume that the dominant pulmonary arch was on the right The develop- 
ment of large bronchial vessels from the aorta to the affected lung in 
these cases can be viewed as a secondary process 

Our theory appears to explain all cases It differs greatly from that of 
Emanuel and Pattinson-'’ in that these workers implicated faulty absorp- 
tion of the segment on the side of the ductus (dominant ductal side), 
whereas we implicate degeneration of the corresponding segment on the 
opposite side It differs from the interpretation of McKim and Wigles- 
worthi '5 in that the latter workers did not refer to possible reversal of 
the dominant pulmonary arch m then cases of absent left pulmonary 
artery, and did not stress the asymmetrical development of the pulmonary 
arteries Since we ascribe great significance to the location of the domi- 
nant pulmonary arch (and its ductal segment), the next question which 
arises has to do with the factors determining arch dominance We have 
aheady assumed that the development features of the fourth arches will 
influence those of the sixth arches In addition, one can assume that fault5j 
differentiation of the aortic sac and arterial trunk (common trunk) wil 
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affect the location of the dominant pulmonaiy aich thiough its effect on 
the fouith arches, but maj’- also be of moie direct influence at times (as in 
tetralogy of Fallot with left aortic arch but with absent left pulmonary 
artery, and therefore a dominant right pulmonary arch by our theory) 
Actually, the bulbis cordis defects may well be a result of faulty aortic 
sac and arterial trunk differentiation, and the association of bulbis cordis 
defects with absent pulmonary aiteij'^ probably is not one of cause and 
effect 

The association noted between absent right pulmonary artery and 
abnormalities of the great yessels does not conflict with this theory, but 
IS just as one might expect if arch differentiation is abnormal The in- 
frequent occurrence of bilateral ductus arteriosus in cases of otherwise 
normal hearts and pulmonary arteries is certainly in line with our theory, 
yet its rare occurrence in no way negates it Moreover, it fits those cases 
of ti uncus arteriosus having absence of one pulmonary artery If the 
left pulmonary aiteij’’ is absent in such cases, the right pulmonaij'- artery 
arises from the right posterior aspect of the tr uncus, if the right pulmo- 
naij'- artery is absent, the left pulmonary artery arises from the left pos- 
terior aspect Collett and Edwards-’ list one case (Dickson and Fraser 2^) 
which would appear to be an exception, inasmuch as the right pulmonary 
artery was listed as arising from the left side of the ti uncus, however, ex- 
amination of the original paper shows the description and drawing to be 
indeterminate and confusing on this point Another case (Shapiro-®) of 
truncus is pertinent to the earlier discussion, this case had a left pulmo- 
nary artery arising from the left side of the trunk and a right innominate 
artery giving off a branch to the right lung, this latter vessel was not re- 
ferred to as a ductus arteriosus, but it is certainly very suggestive of 
such a structure in view of the embiyologic features already described 

Diligent search for residual ductal structures in specimens of truncus 
arteriosus lacking both pulmonary arteries (given a separate classification 
by most workers) may demonstrate such structures This would of course 
immediately identify them as close relatives of cases with pulmonary 
arteries, since the presence of a ductus arteriosus indicates the earlier 
presence of a pulmonary ai ch It is much easier to accept faulty differenti- 
ation of the pulmonary arches, with subsequent degeneration of various 
structures, than to visualize complete failure of the sixth arches to form 
Failure of clear-cut dominance of one or the other pulmonary arch may 
result in two pulmonary arteries each with a functioning ductus arteriosus 
or in bilateral interruption of the proximal portions of the pulmonary 
arches Although this suggestion is included largely for speculation, the 
observation that unilateral absence of a pulmonary artery is apparently 
not due to an absence of a pulmonary arch should make one hesitant in 
invoking such an explanation for absence of both pulmonary arteries 
There may well be similar or closely related factors involved in the de- 
velopment of all defects of the aortic and pulmonary arches, truncus, and 
bulbis cordis 

Since in all cases of absent pulmonary artery there appears to be 
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siinpl}'^ a bleak in pulmonaiy aich continuity, it would appear moie 
appiopiiate to teim this defect as ‘'proximal inteiiuption of the pulmo- 
naiy arch ” The piimitive pulmoimiy arieiies pei se lemain intact, whereas 
the proximal aich component of the definitive pulmonaiy aitery is deficient 
Noimall}*^ theie is “distal inteiiuption" of the pulmonary aich, so one 
must be caieful to lefei to these cases as “pioximal inteiiuption" In- 
teiruption of the pulmonaiy aiclies has much in common with interiuption 
of the aortic aiches, since in the lattei too there is noimal as well as ab- 
1101 mal inteiiuption Likewise in each there may be failuie of interiup- 
tion, g'lving' bilateial ductus aiteiiosus in the formei and double aortic 
ai cli in the lattei 

The functioning of the ductus aiteiiosus before biith piobably accounts 
for the failuie of large bionchial aiteiies to develop on the involved side 
Also, it piobably allows a neai -noimal development of the lung on the affect- 
ed side The deci eased size of the lung on the affected side, as described 
in the majoiit.y of published cases, may well be due to diffeiential post- 
natal giowth lesulting fiom diffeiences in blood supplj'^ 

The autopsy findings in our cases followed exactlj’^ the pattern desciibed 
by McKim and Wigleswoith,^'^ and like two of then cases, involved bilatei- 
al ductus aiteiiosus Oui case, like that of Emanuel and Pattinson^", 
showed highly vasculai adhesions between the affected lung and the chest 
wall (We assume that the bianch fiom the left subclavian aiteiy demon- 
strated by aoi togi aphy supplied blood to this ai ea ) 

Clinical and Physiological Feafuies 

If piesent as an isolated defect, congenital absence of one bianch of 
the pulmonaiy arteiy has been usuallj'^ desciibed as essentiallj'^ asympto- 
matic However, theie may be a slight deciease in exeicise toleiance and 
pneumonitis is said to be faiily common in the involved lung Hemoptysis 
occasionally occuis, and in at least one case luptuie of an aiterioscleiotic 
bronchial vessel was established as the cause of death 
Absence of one of the pulmonaiy aiteiies can often be diagnosed on the 
ordinary chest loentgenogiam^- The involved hemithoiax is smaller 
and the heait and mediastinum are shifted to that side The involved 
lung IS very ladiolucent As mentioned earlier, angiocaidiogiaphy piovides 
an exact diagnosis Cardiac catheterization has been performed in only a 
few of the lepoited cases’’- and in these the resting pulmonaiy arteiy 
pressures were noimal, with only a slight inciease on exeicise In the 
piesent case, aortogiaphy was useful in demonstiating the collateial blood 
supply to the affected chest, and in retiospect, indicated that the ductus 

arteriosus on each side was not patent 

Studies of pulmonaiy function in published cases showed either noimal 
or slight reduction in vital capacity, residual volume, and total lung vol- 
ume” “ Bronchospii ometnc studies using room air demonstrated normal 
ventilation in the involved lung but non-participation in oxygen up- 
take ” “ It has been shown experimentally that as much as one third of 
the output of the left ventiicle may go to the bronchial aiteries of a lung 
in which the pulmonary arteiy has been ligated ”” Findlay and Maier 
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suggested that tlie patient with a congenitally absent pulmonaiy arteiy 
may be benefited by the lemoval of the lung on the affected side, thereby 
deci easing the load on the left ventiicle 

The pulmonaiy pathology found in oui patient was unsual The medial 
hypeitiophy in the small aiteiies of the left lung was severe, the average 
cioss-section aiea of the lumen being only about 12% of the total average 
cioss-section aiea of the aiteiy This degiee of nai lowing was probably 
sufficient to account foi the high calculated total pulmonaiy lesistance 
obtained at each caidiac cathetei ization The left lung of this patient ac- 
cepted the total light ventiiculai output, and pulmonary flow in this lung 
could theiefoie be assumed to be twice noimal These pulmonary changes 
diffeied somewhat fiom those seen in ventiiculai septal defect with “sec- 
ondaiy” pulmonaiy hypertension In the lattei theie is usually intimal 
piolifeiation of the small pulmonaij'^ aiteiies in addition to some degree 
of medial hypeitiophy when the lesistances aie in the lange calculated 
for this patient The absence of intimal piohfeiation suggests a different 
pathogenesis between the pulmonaiy lesistance in oui case and the type 
seen in ventiiculai septal defect (“secondary”) The thickness of the 
media compaied to the total vessel size is greater in this patient’s left 
lung than in noimal newborns The total pulmonary lesistance of 2585 
dynes sec cm ° obtained at the fiist caidiac cathetei ization is comparable 
to noimal newborn lesistances Howevei, the finding of an inci eased re- 
sistance of 6200 dynes sec cm at 13 months of age indicates that this 
IS a piogiessive phenomenon and theiefoie represents more than a mere 
peisistence of noimal medial hypeitiophy of the newborn 

Even though the patient was ovei one year of age at the time of death, 
the finding of a closed foramen ovale suggests an inteiesting possibility 
If the f 01 amen ovale closed prematuiely, from days to weeks prior to birth, 
it would be expected that the left atrium and mitral valve would not be as 
large as noimal because of diminished flow into this chamber through 
this normal fetal passage Thus, a relative mitral stenosis would be creat- 
ed This, howevei, might be minimal enough so that it would not be easily 
measured or observed by routine measuies (m our specimen, the mitral 
valve was slightly smaller than noimal, but was not stenotic) Similai 
pulmonary pathology has been noticed in mitral stenosis patients A com- 
bination of twice the normal pulmonary flow plus some degree of mitral 
obstruction might more readily account for the pulmonary pathology ob- 
seived m this patient 

Dammann and Ferencz-^ desciibed the lung findings in McKim and 
Wiglesworth’s case of “Eisenmenger complex” with absent left pulmonary 
artery^® The small pulmonaiy vessels were thick walled in the right 
lung (lumen-wall ratio of 2 6) and thin walled in the left (ratio of 5 8) 
In this case, the right lung was said to be undei the stress of a common 
ejectile force No physiological data were obtained, and therefore it is 
difficult to make comparisons with our case However, because of the 
piesence of a ventricular septal defect in then patient, we assume that 
there may have been some degree of “secondary” pulmonary hypertension 
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S^ngual Aspects 

In oiu case, because of the piesence and piogiession of pulmonaiy 
hypei tension, it was consideied inadvisable to lemove the lung on the 
involved side In letiospect, inasmuch as this case appealed to have noimal 
hilai and intiapulmonaiy vessels on the involved side, it would have been 
possible to do suigical collection oi alleviation by making an anastomosis 
between the hilar poition of the light pulmonaiy aiteiy and the mam 
pulmonaiy aiteiy by means of an aiteiial giaft This same conclusion 
holds tiue both foi cases of isolated absent pulmonaiy aiteiy and foi 
cases associated with tetialogy of Fallot In the lattei instance it will be 
impoitant to be piepaied at the time of collective suigeiy to budge the 
mteiiupted poition of the aiteiy with a giaft Actually, one of our lecent 
suigical cases was a four yeai old boy having a tetialog^’^ of Fallot defect 
with left aoitic aich and absent left pulmonaiv aiteiy At suigeiy, the 
ventiiculai septal defect was closed and the infundibulai pulmonaiy ste- 
iios s collected The patient died and on loutine autopsy no left pulmonaij 
aiteiy was identified In view of the findings of McKim and Wiglesworth'"’, 
latei examination was done, and this showed a blind pouch, 4 milhmeteis 
in diametei, coiiesponding to the hilai end of the pulmonaiy aiteiy sys- 
tem, it gave use to the noimal system of pulmonaiy arteiy blanches, and 
was connected pi ox mally to a small occluded vessel which was undoubtedly 
a fibiosed ductus aiteriosus 

Whethei the above contemplated suigeiy would have helped in oui case, 
or whether it is evei indicated in the usual case of isolated absent pulmo 
naiy aitery lemains pi oblematical It seems likely that the pulmonaiy 
stump 01 pouch at the hilus is about as laige at biith as it Avill evei be 
come, and thus suigeiy if it is to be done at all, peihaps should be done in 
infancy Maiei^'* suggested that in one of his cases of absent light pulmo- 
naiy aitery with an anomalous vessel fiom the aorta supplying the lung, 
the pioximal end of this anomalous vessel could have been tiansfeiied 
to the side of the main pulmonaiy arteiy Fiom the autopsy findings, 
this case would seem to be diffeient fiom the usual case of absent pulmo- 
nary artery, lesemblmg the “ectopic” pulmonaiy aiteiy of Fiantzel’s case 
already desci ibed 

V, SUMMARY 

Congenital absence of the right pulmonaiy artery is desci ibed in a male 
infant with pulmonary hypei tension Gross and microscopic pathological 
findings aie presented, as well as cardiac catheterization data and angio- 
cardiographic findings A theory is presented which appears to explain all 
variations of absent pulmonaiy artery It is suggested that a moie accu- 
rate term for this defect would be “pioximal interruption of pulmonary 
aich ” Theie is leason to believe that this condition is surgically correct- 
able by means of an arterial graft 

RESUMEN 

La ausencia congenita de la aiteria pulmonai izquierda se describe en 
el caso de un nifio eon hipertension pulmonar Se presentan los hallazgos 
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macio y micioscopicos asi como los dates de angiocai diograf la y cateteii- 
/acion caidiaca 

Se muestia una teoiia que paiece exphcai todas las variaciones de la 
aiteiia pulmonai ausente Se sugieie que se use un termiiio mas exacto 
paia este defecto, el que sei la “inteiiupcion pioximal de un aico pulmonai ” 
Esta es una la/on paia cieei que este defecto puede corieguse poi injei'to 
ai tei lal 

RESUME 

L’auteiu deciit I’absence congenitale d'artere pulmonai e droite, chez 
un bebe du sexe mascuhn atteint d’hypei tension pulmonaiie II piesente 
les constat<itions analomo-patbologiques macio- et micioscopiques, ainsi 
que les lesultats du catheteiisme caidiaque et les constatations angiocaidi- 
ogiaphiques L’auteui expose une theoiie qui semble pouvon expliquer 
I’absence d’aiteie pulmonaiie quel qu’en soit le degre II suggeie qu’un 
teime plus piecis soit adopte pour designei cette alteiation, et qui pouiiait 
etie “inteiiuption pioximale d’un aic pulmonaiie” II y a des laisons de 
Clone que cet etat pent etie coiiige chiiuigicalement au moyen d’une 
gieffe aiteiielle 

ZUSAMMENFASSUNG 

Beschieibung eines angeboienen Fehlens dei lechten Pulmonai- Arterie 
bei einem maniilichen Kind mit pulmonalem Hochdiuck Maki oskopische 
und miki oskopische pathologische Befunde weiden vorgelegt, ebenso wie 
Heizkatheteiweite und angiogiafische Befunde Es wild eine Theone ent- 
wickelt, die alle Vaiiationen des Fehlens der Pulmonai- Arteiie erklart Es 
wild angeiegt, dass eine genaueie Bezeichnung fur diesen Defekt gegehen 
waie mit "piox5TOalei Unteibiechung ernes pulmonalen Bogens ” Es ist 
Giund voihanden anzunehmen, dass dieser Krankheitszustand chnuigisch 
mittels einei Artei lenplastik behoben weiden kann 
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Inspiratory Positive Pressure Treatment* 
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Woicestci, Massachusetts 

In the past decade theie has been mci easing application of positive 
piessuie in the administiation of oxygen theiapy in the management of 
asthma and emphysema, as veil as othei conditions in which it was con- 
sideied that this foim of theiapy might be of benefit The piesent study 
IS limited to the application of positive piessuie duiing the inspiiatory 
phase of the lespiiatoij’’ cjmle 

Two types of appaiatus weie used, the Emeison Respiiation Assistoi,t 
and the Bennett Piessuie Bieathmg Unit (Model TV-2P) These two ap- 
peal to be similai in the amount of inspiiatoiy effoit lequiied to evoke air 
flow undei positive piessuie, and in the leadiness with which this flow is 
inteiiupted bj’’ the inci eased intiapulmonaiy lesistance at the end of in- 
spiiation, peimitting noimal expiiation to take place 

A vaiiety of opinions exists concerning the benefits of IPPB piovided 
with this equipment Some of the leading pioponents of this foim of tieat- 
ment have been Goidon,^ Motley,- Trimble,® and Segal ^ Examination of 
the publications of Motley shows that changes in pulmonary function 
pioduced by tieatment piovided with Bennett equipment cannot be shown 
to be of statistical significance SegaP has shown that the use of IPPB, 
using Bennett equipment, without the aid of a bi onchodilatoi actually 
bungs about a reduction m vital capacity, timed vital capacity, and max- 
imum bieathmg capacity Howevei, when the use of a bi onchodilatoi is 
combined with IPPB, the peifoimance of these tests exceeds that obseived 
following the use of a bronchodilatoi alone when the lattei is pi ovided with 
a hand nebulizer Othei woikeis”^ have shown that no difference can be 
demonstrated between the benefits of an effective bi onchodilatoi , nebulized 
with a pump oi an oxygen tank, and the lesults obtained when IPPB is 
added to the loutine 

This study is not an attempt to mediate between the different points of 
view piesented above It is concerned only with the circulatoiy changes 
associated with alteiations in intrathoiacic piessuie which lesult from 
IPPB 

Of fundamental impoitance to the behavioi of the heait is its degiee of 
filling in diastole This subject has been cleaily presented by Wiggeis® in 
his studies on Stalling’s law of the heart These studies show the funda- 
mental dependence of the heait upon the blood leaching it thiough the 
gieat veins of the thoracic cavity Filling of the veins of the thoiax, like 

the filling of veins eveiywhere, is a passive phenomenon, governed by the 

. ( 

Piom the Medical Seivice, St Vincent Hospital 

Senior Visiting- Physician, St Vincent Hospital 
tMade available thiough the couitesy of J H Emeison Company, Gambiidge, Massa- 
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piessiiies and foices sunounding' them The foices associated with the 
lespiiatoi V effoit aie of gieat impoitance w this aiea Dining inspiiation, 
as the intiathoiacic piessuie becomes lowei than that within the abdominal 
cavity, the neck, and the uppei extiemities, blood is foiced into the chest 
This piocess is piomptly slowed dining- evpiiation as the intiathoiacic 
piessiue uses In individuals with seveie asthma oi emphysema, who must 
caiiy out something appioaching the Valsalva maneuvei with each expii- 
atoiy effoit, no blood can entei the chest dining this phase of lespiiation 
It IS to be expected that significant changes will take place when these 
individuals aie subiected to IPPB Mixtei" has shown that inspiiation 
augments the letuin flow of blood of the infeiioi vena cava in anesthetized 
dogs Bjuistedt and co-woikeis‘* haAe shown maiked lowei ing of the sj^s- 
temic blood piessuie dining exposuie of anesthetized dogs to elevated 
intiapulmonaiy piessuies of 40 cms of watei foi peiiods of 15 seconds 
Diiect measuiements in the supeiioi vena cava weie shown by Biechei and 
Mixtei*' to indicate inci eased venous letuin dining inspiiation, i educed 
by IPPB in the closed chest of anesthetized dogs It has been stated by 
Whittenbeigei that, while venous letinii is initialJv deci eased, theie oc- 
cuis a use in peiipheial venous piessuie which leconstitiites the venous 
giadient thus le-establishing venous letinn It is consideied by him, theie- 
foie, that venous letuin and caidiac output aie only momentaiily deci eased 
because the leconstitution of a noimal venous giadient maintains a noimal 
caidiac output duiing positive piessuie bieathing It is ivained, how'evei, 
that individuals in shock oi impending shock, w'ho aie not capable of 
achieving a compensatoi}^ use in venous piessuie, may indeed suffei a 
significant diop in caidiac output 

Because of the inci easing acceptance of this foim of tieatment, it was 
consideied advisable to investigate fuithei the influence of IPPB upon the 
ciiculation utilizing the dye dilution technique developed by Stewait” and 



FIGURE 1 A dye dilution cuive obtained by injecting 026 pu t and 

into the supeiioi vena cava The cuive was legisteied with an eai ,„riipsted 
Leeds & Noithrup lecoidei The nonienclatuie of the featiues of this cuive is in 
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Hamilton/- and lecently simplified by Wood and co-woikeis^“ using a 
lecoiding oximetei This technique has been shown by these and other 
woikeis’*’’ to be useful in estimating with consideiable accuiacy the caidiac 
output and flow lates thiough any channel studied by suitable techniques 
Technique Employed Nine patients weie studied Thiee had uniesolved 
pneumonia Two had asthma The lemaindei had pulmonaiy emphysema 
Of these, two had seveie coi pulmonale All woik was done with the patient 
in the semi-iecumbent position in a quiet loom at 7 00 A M befoie meals 
and othei waid pioceduies could influence the circulatoiy status of the 
patient With a BLB mask 100 pei cent oxygen was inhaled duiing the 
pioceduies in which a basal dye dilution cuive was obtained and again 
duiing the administiation of IPPB This piecaution was consideied ad- 
visable 111 01 del to eliminate the influence of any degiee of anoxia and to 
guaiantee a steady base line in the lecoid Medication was eliminated fiom 
the appaiatus duiing IPPB to avoid the possible influence on the cii dila- 
tion of the diugs commonlj'’ used Howevei, moistuie was continually pio- 
vided The injection of dye was earned out as closely as possible at exactly 
five minutes fiom the time of onset of IPPB The equipment used was the 
single scale eai oximetei developed by Bail Wood This was used in con- 
junction with a Leeds & Noithiup Speedomax, Type G, amphfiei and le- 
coidei The lattei was adjusted to a speed of 2 5 mm pei second The 
oximetei ear piece was checked each time befoie use with filteis of known 
tiansmission to insuie coiiect operation The dye used was Evans Blue, 
which has been found suitable because of the fact that the light absoibed 
by it was maximal at a wave length of 620-630 m[j, which lies in the led 
lange of the photocell filtei in the eai piece This photo-cell lesponds to 
changes in concenti ation of oxyhemoglobin which tiansmits light max- 
imally in this lange When oxygen satui ation is kept constant, theiefore, 
changes in transmission in this area lepiesent changes in light absoibed 
by Evans Blue dye Hence, tiansmission becomes a function of the con- 
centi ation of Evans Blue A constant quantity of dye ( 025 gm ), dissolved 
in 5 00 ml of water was used, injected with the identical numbei 18 needle 
and syringe, in older to avoid any variability fiom this souice Injections 
weie made as lapidly as possible, oidinaiily accomplished in less than a 
second, into an antecubital vein A single pan of injections was earned out 
by way of a number 18 needle into a polyethylene cathetei which had been 
pieviously introduced into the superior vena cava The dye in these injec- 
tions was immediately flushed thiough the cathetei with 5 00 ml of saline 
through a side adapter 

Results Obtained The lesults obtained can best be inteipieted using the 
teiminology employed by Broadbent and Wood^® as illustiated in Piguie 1 
Heie is shown a dye dilution cuive obtained when 025 gm of Evans Blue 
was injected into the supeiioi vena cava thiough a polyethylene cathetei 
The nomenclatuie adopted by Wood and his co-woikeis is piovided 


"■Manufactuied by the "Wateis Coipoiation, Rochestei, Minnesota 

if courtesy of the Wainei-Chjlcott Laboi atones, Moms Plains, 
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^^OURE 2 Uppei tiacing" is a dve dilution cuive obtained in a 55-yesi-old male 
while ^eathing 100 pei cent oxygen Lowei tiacing was obtained bieathing oxygen 
with IPPB at + 18 cnis of watei inspiratoiy positive piessiiie Flattening of the 
curve with maiked pi olongation of appeaiaiice time, build-up time, and disappeaiance 
time IS noted A step-like letuin of the cuive to the base line is noted Veitical 
lines lepiesent one second inteivals. 



FIGURE 3 Uppei tiacing is a dye dilution cuive in a woman of 35 breathing 100 
pel cent oxygen Lowei cuive was obtained while bieathing oxygen at + 18 cms 
of watei IPPB Prolongation of appearance time, disappearance time, and passage 
time are noted, with marked flattening of the cuive Vertical lines represent one 
second intervals 
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It was noted that the contoui of the cuives obtained by the technique 
utilized diffeied somewhat fi om those obtained by injection of the dye into 
the supeiioi vena cava The leciiculation time was not detectable Further- 
moie, the contoui undeiwent profound changes under the influence of 
IPPB No attempt was made, theiefore, to utilize the cui ves for the estima- 
tion of cai diac output 

Thiee examples of these changes aie presented Figuie 2 shows the 
changes undeigone in a 55-year-old man with asthma who was given oxy- 
gen undei a piessuie of -f 18 cms of water during inspiration with Ben- 
nett equipment Flattening of the curve with marked prolongation of ap- 
peal ance time, build-up time, and disappeaiance time is noted A step-like 
letuin of the cuive to the base line is noted Blood piessure dropped fiom 
170/110 to 146/94 in 10 minutes 

Figuie 3 shows the changes undeigone in a woman of 35 with uniesolved 
pneumonia of the left lowei lobe, given oxygen at -f-18 cms of water with 
Bennett equipment The changes noted aie similai to those noted in Figure 
2 Blood pressuie diopped in ten minutes fiom 110/70 to 70/60 

Figure 4 shows the changes in a 48-yeai-old man with uniesolved pneu- 
monia of the light uppei lobe He was given oxygen at -f 18 cms of water 
with Emeison equipment The pi elongation of appearance time, build-up 
time, and disappeaiance time is striking His initial pressuie was 140/90 
At six minutes, the patient indicated that he had a headache His blood 
piessure was lecorded at that time as 90/80 At eight minutes, his pulse 
and blood pressure disappeared, and the expel iment was quickly termin- 
ated 

The detailed observations in all nine cases studied are listed in Table I 




FIGURE 4 Uppei tiacmg was obtained m a 48-year-old man breathing 100 per 
cent oxygen Lowei curve was obtained while bieathing oxygen at -f 18 cms of 
watei IPPB There is sti iking pi elongation of appeal ance time, build-up time, and 
disappeaiance time An artifact due to jariing of the pen is noted at the peak of 
the build-up portion of the lower cuive Treatment was tennmated at eight minutes 
because of disappearance of pulse Vertical lines represent one second intervals 
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TABLE I 



DETAILED OBSERVATIONS IN 

EACH 

OF NINE 

CASES STUDIED 


AT 

BT 

DT 

PT 

MCT 

RT B P Aveiage 


10-20 

7-15 

0-2G 

15-36 

16-35 

16-28 

Cofct 







P H ('Asthma 

Basal Figuies 

IPPB Figines 

15 6 

76 

10 

26 5 

23 0 

170/110 

-f 18 cms (Be) 

175 

11 0 

34 

45 

28 5 

146/94 at 10 min 

T H fCoi 







pulmonale) 

Basal Figuies 

IPPB Figuies 

12 5 

GO 

15 6 

21 5 

18 5 

108/68 

-h 18 (Em) 

14 5 

50 

20 0 

25 0 

10 5 

00/68 at 10 min 

L M (Uniesolved 







pneumonia) 

Basal Figuies 

18 5 

55 

120 

17 5 

10 0 

140/90 

IPPB Figuies 
-f 18 (Em) 

100 

80 

41 0 

49 0 

27 0 

0 at 8 nun 

I H (Asthma) 

Basal Figuies 

100 

60 

20 5 

26 5 

16 0 

108/78 

IPPB Figuies 
+ 10 (Be) 

155 

80 

20 0 

28 0 

23 5 

106/84 at 10 min 

T H (Coi 
pulmonale) 

Basal Figuies 

IPPB Figui es 

21 5 

100 

27 0 

37 0 

31 6 

108/68 

+ 10 (Em) 

27 0 

86 

42 0 

50 6 

35 5 

90/68 at 10 mm 

T C (Emphvsema) 
Basal Figuies 

13 6 

11 0 

17 0 

28 0 

24 5 

110/60 

IPPB Figuies 
-h 5 (Em) 

18 5 

13 0 

33 0 

46 0 

31 5 

92/80 at 10 mm 

M A (Ume«olved 
pneumonia) 

Ba=al Figuies 

12 5 

70 

15 0 

22 0 

29 5 

110/70 

IPPB Figuies 
-f 18 (Be) 

15 0 

60 

60 0 

66 0 

310 

70/60 at 10 min 

N G (Emphysema) 
Basal Figuies 

14 0 

5 0 

ISO 

18 0 

19 0 

104/70 

IPPB Figuies 
-f 18 (Em) 

16 5 

65 

160 

21 5 

22 0 

90/60 at 10 mm 

C T (Uniesolved 







pneumonia) 

Basal Figuies 

13 5 

5 0 

105 

160 

19 0 

100/68 

IPPB Figuies 
-f 18 (Eni) 

18 0 

85 

165 

25 0 

26 5 

94/66 at 10 mm 


Figuies indicate seconds 
AT — Appeal ance Time 
BT — Build-up Time 
DT — Disappearance Time 
Be — Bennett equipment 

These lesults aie furthei analyzed in 


RT — Reciiculation Time 

MCT — Maximum Concentiation Time 

RT — Reciiculation Time 

Em — Emerson equipment 

Table II 
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TABLE II 

ANALYSIS OP OBSERVED DATA 


Total Cases — 9 

Uniesolved pneumonia 

3 


Asthma 

2 


Emphysema 

2 


Coi pulmonale 

Piessuies applied duiing inspnation 
■j-S to -f-18 ems watei 

2 

Appeal ance Time 

Unifoini piolongatioii 2 to 5 6 seconds, aveiage 4 0 


Build-up Time 

6 showed inciease fion 5 to 3 5 seconds, aveiage 2 3 

3 showed deciease fiom 5 to 1 5 seconds 


Disappeaiance Time 

8 showed inciease fiom 3 to 45 seconds, aveiage 17 1 
One showed deciease to 5 seconds 


Passage Time 

All showed inciease fiom 1 5 to 44 0 seconds, aveiage 

16 8 

Ma\imum Goncentiation 
Time 

All showed inciease fiom 10 to 8 0 seconds, aveiage 

50 

Blood Piessuie 

Changes in systolic level fiom 2 to 34 mm 

Changes in diastolic level vai lable 

Changes in pulse piessuie unifoimlj loweied 



One patient in shock at 8 minutes 



SUMMARY AND CONCLUSIONS 

A study of cnculatoiy changes associated with Inspiiatoiy Positive 
Piessuie Bieathing (IPPB), has been earned out in nine patients 
Inspiiatoiy positive pressuie vaiying fiom +5 to +18 ems of watei 
was piovided with Emerson and Bennett equipment In eveiy case, theie 
was a diop in pulse pressure due to loweiing of the systolic level and 
vaiiable changes in the diastolic level In one case, the blood pressuie 
and pulse disappeaied at eight minutes Dye dilution cuives weie ob- 
tained as closely as possible at five minutes from the onset of IPPB 
These showed marked alteiations in all lecognizable featuies when com- 
paied with previous cuives obtained while inhaling 100 per cent oxygen 
There was uniform delay in appeal ance time, passage time, and in 
maximum concentration time in eveiy case, with pi elongation of build-up 
time and disappearance time in most cases studied The poition of the 
cuive returning to the base line showed, almost invariably, a step-like 
appeal ance suggesting intermittent dilution of the bolus of dye by suc- 
cessive streams of blood enteiing the ciiculation in place of the smooth 
return ordinal ily noted The total pictuie adds up to a profound dis- 
turbance in inti athoi acic ciiculation lesulting from this treatment 

Undei the ciicumstances, it is felt that this foim of tieatment should 
be piovided only when indications foi its use aie cleai-cut, and when used, 
continuous close obseivation of the patient is essential 

RESUMEN Y CONCLUSIONES 

Se ha hecho un estudio de los cambios ciiculatorios que se asocian al 
uso de los apaiatos de piesidn mspiiatoiia positiva (IPPB) en nue\e 
enfeimos Las piesiones positivas inspiiatoiias que vaiian de +5 a 
+18 ems de agua ce aplicaion con los apaiatos de Emerson y Bennett 
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En todos los casos hubo una caida de la piesion aitenal debida al descenso 
del nivel sislolico y cambios vaiiables en el mvel diastohco En un case 
la piesion aiteiial v el pulso desapaiecieion a los ocho minutos Las cuivas 
de dilucion de coloiante se obtuvieion tan exacLimente como posible a los 
cmco minutos de empezaise a usai el IPPB Esias cuivas mostiaion 
maicadas alteiaciones en las caiacteiisticas leconocibles cuando se com- 
paiaion con las curvas pievias obtenidas dm ante la mhalacion de oxi'geno 
a 100 poi ciento Hubo letaido unifoime en el tiempo de la apancion, 
tiempo de paso, y tiempo de concentiacion maxima en todos los casos con 
piolongacion del tiempo de levantamiente y de desapaiicion en la mayon'a 
de los casos estudiados 

La paite de la cuiva al volvei a la Imea basal mostio casi invaiiable- 
mente una apaiiencia de escalones sugiiiendo una dilucion mteimitente 
del bolo de coloiante poi coiiieiites sucesivas de sangie que entiaban en 
la ciiculacion en lugai del letoi no unifoime oidinaiiamente obseivado 

El cuadio en conjunto se agiega al tiastoino pi of undo de la ciiculacion 
intiatoiacica que lesulta de este tiatamiento 

Bajo estas ciicunstancias se ciee que esta foima de tiatamiento debe 
daise solo cuando las indicaciones paia su uso sean piecisas, y cuando 
se use hay que obsei vai al enfei mo muy cuidadosamente 

ZUSAMMENFASSUNG UND SCHLUSSFOLGERUNG 

Es wuide an 9 Patienten eine Unteisuchung dei Kieislaufveiandei ungen 
voigenommen, die mit dei inspiiatoiischen positiven Diuckatmung 
(IPPB) veiknupft smd Dei inspiiatoiische positive Diuck, vaiiieiend 
von 4-5 bis -flScm Wassei wuide mit der Ausiustung nach Emeison 
und Bennett eizeugt In jedem Fall bestand ein Abfall des Pulsdiuckes 
mfolge Veiiingerung des systolischen Diuckweites und schwankenden 
Veranderungen des diastolischen Weites In einem Fall veischwanden 
Blutdiuck und Puls nach 8 Minuten Faibstofflosungskuiven wuiden 
sobald wie moglich gewonnen 5 Minuten nach dem Beginii dei IPPB 
Diese zeigten ausgepragte Veiandei ungen in alien eikennbaien Meik- 
malen im Veigleich mit voiausgegangenen Kurven, die untei Inhalation 
von 100%-Saueistoiff gewonnen wuiden Es bestand einheitlich erne Vei- 
zogeiung in Zeitpunkt des Auftietens, dei Passagezeit und dei Zeit der 
maximalen Konzentiation in jenem Fall mit Veilangerung dei Aufbau- 
zeit und Veriingerung dei Auflosungszeit in den meisten dei untersuchten 
Falle Der sich zur Ausgaiigslime ziu uckwendende Abschmtt dei Kuive 
zeigte fast unverandeilich ein schiittweises Auftieten, das die Veimutung 
einer intermitierenden Losung der Faibstoffpaitikel eiweckte mfolge 
succesiven Eintietens des Blutstromes in den Kreislauf anstelle dei glei- 
tenden gewohnlich beobachteten Ruckkehr Dei Gesamtemdi uck lundet 
sich ab zu emei eingreifenden Stoiung del intiathoiakalen Ziikulation als 
Folge dieser Behandlung 

Untei diesen Umstanden hat man das Empfinden, als sollte diese Art 
del Behandlung nui angewnadt weiden, wenn klare Indikation fur ihien 
Em-satz bestehen Wnd sie angewandt, ist fortlaufende Beobachtung des 
Kianken wesenthch 
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CURRENT THERAPY 


The Treatment of Chronic Coronal y Heart Disease 

The teims angina pectoiis, coionaiy heait disease, heait pain, and coi- 
onaiy insufficiency will be used synonjunously and intei changeably 
thioughout this aiticle We shall define angina pectoiis as that distress 
which occurs whenever there is a dispiopoition between the oxygen need 
of the myocaidium and the oxvgen being supplied to the m}’’Ocai drum at 
that paiticulai moment It becomes obvious that theie aie many condi- 
tions which may produce angina pectoiis, for example 

1 Actual disease of the coionaiy aileiies, such as aiteiioscleiosis, etc 

2 An inability of the blood to caiiy oxygen to the heart muscle such as 
occurs in chionic anemias, peimcious anemia, chronic caibon mon- 
oxide poisoning, etc 

3 A failuie of the filling of the coionaiy aiteiies as may occui in severe 
aoitic and/oi mitral stenosis 

4 A ph 3 '^siological inteifeience of the filling of the coionai 5 '’ aiteiies 
as is seen in the paroxysmal aiihjThmias, etc 

5 Alteiations in the mean aortic blood piessure as is found in aoitic 
insufficiency 

6 A dispi opoi tion between the blood vessel supply and the muscle bulk 
of the ventiicle as is seen in severe myocardial hj'peitiophy 

7 Lastly theie are many instances in which no definitive cause can be 
found to explain the patient’s pain 

The diagnosis is made bj’^ histoij’- alone The patient states that as a 
result of physical effort or emotional excitement he sustains some tj'-pe of 
pain somewhere in his body which is lelieved by rest and/or by nitroglyc- 
erin There is no laboratory test or physical finding that is pathognomon- 
ic of angina pectoris 

The patient suffering from this disease must have a complete history 
as well as a thorough physical examination, complemented and supple- 
mented by all indicated laboratory procedures In addition we would sug- 
gest that routine gall bladder and complete gasti o-intestinal x-ray ex- 
aminations be done as well as studies of thyroid function 

Ti eatment of Angina Pectoiis 

This discussion will be limited to our personal treatment in coronary 
heart disease The treatment of angina pectoris must be, first of all, the 
treatment of all concomitant diseases that may be present They may be 
treated simultaneously with the treatment that is directed to relieve the 
coronal j'' pain Often the correction of an anemic condition, relief of a 
hyperthyioid state etc , can greatly reduce the number of anginal seizures 
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Old Treatment fo) Chomc Coionanj Hewit Disease Defends Upon 

Education 

By education we mean the explanation to the patient and to his closest 
lelative the natuie of coionaiy disease We i elate all peitinent informa- 
tion both to the individual and his closest lelative It has been oiu expeii- 
ence that the patient and his family appieciate undei standing the natuie 
of this disease The patient must be reassiiied that the diagnosis does 
not connote eithei sudden oi impending death He must be constantly 
leassuied that people with this disease can and aie able to live a noimal 
01 neaily noimal life It is emphasized that any lestiiction in his activity 
IS the lesult of the disease itself The activity oi limitation of activity 
placed upon the patient should be judged entiiely by the patient’s symp- 
toms We oui selves place no limitation upon the patient The physician 
and the patient seek thiough tiial and eiioi to find those adveise things 
that may pioduce pain We discuss with the patient any lestiictions that 
aie necessitated by this tiial and eiioi method, and select the couise best 
suited foi the individual to caiiy on his life We teach the patient to live 
within his pain oi cai diac i esei ve 

Di ugs 

Anticoagulants We do not use anticoagulants loutinely We lestnct 
then use to those individuals who have had lepeated myocaidial infaic- 
tions, fiequently lecuiiing anginal attacks, previous embolic phenomena, 
01 who have some extia cardiac condition indicating then need We use 
dicumaiol in individual daily doses in a strength that will maintain a 
prothi ombin activity of between 20 and 30 per cent of normal This must 
be detei mined empirically 

Ati opine Sulfate Ati opine sulfate is used in doses of gr 1/200 oi 1/150 
It IS frequently used for post-pi andial anginal distiess Our favorite pie- 
scription IS 


Calcium Caibonate 

gi 

V 

Magnesium Oxide 

gi 

V 

Bismuth Subnitrate 

gi 

V 

Ati opine Sulfate 

gi 

1/150 

Sodium Phenobaibital 

gi 

ss 

Soda Bicaibonate q s 

gi 

XXX 


Directions The patient takes one powdei tid pc and also at bed time if 
needed 

Digitalis Digitalis is indicated in the piesence of heait failure We 
still use the whole leaf foim and lestiict the glycoside foi lapid digitaliza- 
tion We have selected digitoia as the pioduct of oui choice The giains 
1 28 tablet is foi piactical purposes one cat unit The patient is digitalized 
by giving one cat unit foi evei y 10 pounds of body weight in divided doses 
over a peiiod of about one week Once digitalization is completed the 
effect of the digitalis is maintained by a maintenance dose This usually is 
one cat unit daily Digitoxin is used oially foi lapid digitalization with 
a total of 1 2 mg being the aveiage digitalization dose The maintenance 



98 


BRIGGS AND BELLOMO 


July, 195* 


dose vanes fi om 1 to 2 mg- daily. If the patient is vomiting we use 
Cedilanid intiavenously, 8 cc of the diug being the usual digitalizing dose 
and the maintenance dose vaiying fiom two to foui cc daily 

Dmm ehcs The piophylactic use of a diuietic in conjunction with digital- 
ization will often leheve the patient of “Noctuinal Angina” We use 
Salyigen Theophylin in a dosage of 1 cc intiamusculaily as often as is 
needed to jueld the desiied theiapeutic effect 

latiogemc Hypothyt oidism The cieation of vaiious degiees of hypothy- 
loidism has been suggested foi the tieatment of seveie coionaiy oi in- 
ti actable angina pectoiis We seldom use this foim of theiapy It is oui 
belief that theie aie veiy few individuals suffeimg fiom “inti actable 
angina ” We feel that in all likelihood we aie dealing wuth an “inti actable 
patient” with angina lathei than an “inti actable angina” The hypo- 
thyioidism may be instituted bj'^ singical removal of the thyioid gland, by 
the use of anti-thyioid diugs such as piopylthiouiacil oi fiactionated doses 
of ladio-active iodine Suigeiy and x-iay iiradiation aie seldom used 
At the moment ladioactive iodine is most populai 

Niti ogly cell'll We depend on niti oglycei in foi the tieatment of angina 
pectoiis The patient is taught to use the diug theiapeutically and pro- 
phylactically The a vei age doses vanes fiom gr 1/200 to gi 1/100 The 
patient places the tablet undei his tongue and as soon as it is dissolved 
theie is lelief of pain We suggest that the patient' should use the tablet at 
the onset of his pain and not wait until the pain is fully developed If the 
patient must peifoim some act which he knows fiom pievious expeiience 
will pioduce pain we suggest he take the niti oglycei in tablet befoie he 
perfoims the act We laiely use any other tieatment foi the acute attack 

Quinidine Sulfate This diug is used both theiapeutically and piophy- 
lactically to conti ol the an hythmias The dose is gi 3 f oui times daily oi 
eveiy foui houis "aiound the clock” The individual dose is inci eased 
gradually until the desned therapeutic effect is obtained, then the effect is 
maintained by a maintenance dose 

Sedatives These aie used when indicated and we have a piefeience foi 
mebarol gr 3/4 qid Patients aie usually not familiai with this drug 
and do not confuse it with phenobarbital 

Su'igeuj A surgical procedure that is indicated can be peifoimed safely 
in patients with coionary heait disease Many times the removal of a dis- 
eased gallbladdei etc , will diminish the number of anginal attacks We 
know of no conti aindication to suigeiy in the patient with chionic cor- 
onary disease It is essential, however, that one have the anesthesia ad- 
ministered by a trained anesthesiologist 

Suigical pioceduies lelative to the relief of coionary arteiy pain or as 
an attempt to revasculai lize the heart are many We do not recommend 
any surgical procedure for the tieatment of angina pectoiis It is oui 
belief that any lesults obtained are psychological and not physiological 

Ti anquihzei s The tranquihzeis aie used only if indicated May we 
suggest that the patient should be constantly obseived foi the side effects 
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that can occui fiom the use of these diugs and paiticulaily bizaiie and 
unusual psychotic leactions 

Usiu p 

To usuip means to “use without authoiity ” Too often physicians with- 
out piopei leason will elect to lestiict and legulate the life of patients 
This self-appointed dictatoiial appioach in the tieatment of angina pec- 
toiis IS totally unwaii anted 

Coitus 

If the patient has no pain oi anginal distiess duiing oi aftei coitus no 
lestiictions oi suggestions aie needed Occasionally a patient may develop 
impotence either because of the feai of the act oi because he has expeii- 
enced anginal pain duiing the act In these instances leassuiance and 
leeducation is iiecessaiy In this event we suggest the pie-coital use of 
mtioglyceiin which will often abolish the seizuie We also suggest that 
the noimal paitnei take ovei the active lole in the coital act We advise 
the patient and his paitnei to discuss the pioblem with us should furthei 
difficulties ai ise 

Alcohol 

We do not lecommend oi advise the use of alcohol m any form in the 
tieatment of angina pectoiis It has no physiological effect on the coronaiy 
ciiculation and too often the patient develops a theiapeutic enthusiasm 
that necessitates the change of tieatment fiom angina to that of alcoholism 
May we suggest at this time that we do not altei the patient’s smoking 
habits unless smoking produces chest pain 

Tension 

The individual is taught to avoid all forms of nervous tension and emo- 
tional fatigue He is insti ucted particulai ly in avoiding emotional upsets, 
strain, woriy or anger The diugs outlined above may be used to assist 
the patient during this particulai phase of his tieatment We frequently 
advise the reading of “How to Live 365 Days a Year” by Dr Schindlei 
The patient may be referred to Gioup Therapy, if it is available in the 
community We must spend time with the patient and his associates in 
overcoming the anxiety and fear he has concei ning his disease, the anxiety 
and concern he has in legaid to returning to normal activity, and, parti- 
cularly, in overcoming the leactive depression in his illness 

latiogenic 

The physician must be careful both in his actions and speech to avoid 
creating disability and fear in the victim of coionary heait disease It is 
possible for the physician to transfer to the patient his own emotional 
immaturity and/or his lack of knowledge concerning the method of hand- 
ling the victim of coronaiy heait disease Should the physician find it 
difficult to handle the emotional factors in the patient’s illness it would 
be better for the physician and the patient if the patient be lefeiied to a 
physician so disciplined 

Optimism 

Optimism IS the watchwoid in the tieatment of these patients Theie 
IS no room for pessimism and no room for unneeded and unwarranted re- 
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stiictions in then life It is the duty of the attending physician to con- 
stantly “pi each the gospel of optimism “ He must leinfoice this optimism 
by indocti mating this philosophy in the patient, his family and associates 
He must letuin the patient to his job and to his place in society as quickly 
as possible The onhj i esh ichons to be placed on the indiyidual are those 
that aiise in the limits of the aiea of his pain leseiye oi his cardiac reseive 
He can do anything he wants to do as long as it does not pioduce distiess 
He may iide in planes as long as they aie piessurized but he must not 
pilot a plane Should he expel lence pain in anticipation of his flight or 
lepeated pain duimg flight he should ayoid an tiayel He may driye his 
cai if di lying does not exaspeiate him If, howeyei, he experiences pain 
while he is dimng he should pull to the side of the load and lemain there 
until the attack of pain stops The patient is taught moderation but not 
lestiiction The patient is adyised not to become oyer fatigued and not 
to do anything to excess Rest periods ai e often of yalue to these people 
He should ayoid undue physical exeition paiticulaily duiing inclement 
weathei The “optimism tieatment” must be constant and in full doses 

Nutntiov 

Diet If the patient has good eating habits and theie is no indication foi 
a special diet he leceiyes no dietaiy instiuctions If he has an allied dis- 
ease that lequiies dietaiy management the indicated diet is furnished If 
the patient is obese he leceiyes a 1200 caloiie diet which is supplemented 
by a daily multiple yitamin mixtuie He lemains on this loutme until his 
weight IS noimal Low sodium diets are administeied when indicated 
The low fat oi low-cholesteiol diets aie not pi escribed unless they aie in- 
dicated If desiied, one may also piesciibe the propiietaiy piepaiations 
that assist in lowering blood cholesteiol leyels The patient is taught to 
avoid overeating and ovei dunking, to eat slowly and to chew his food 
well Flatulence is lelieved by the use of the powder above outlined and 
constipation is tieated when piesent The patient is taught not to strain 
at stool 

Suvimai y 

Our treatment of angina pectoi’is depends on 

1 Accurate diagnosis 

2 The tieatment of allied and concomitant diseases 

3 EDUCATION of the patient, his family and his associates 

CONCLUSION 

We place no arbitrary restrictions on the victim of coronal y heart dis- 
ease The only lestrictions are those within his own pain oi caidiac area 
He IS taught to live a noimal life oi as nearly normal life as it is possible 
for him to live In oui efforts to Add Years To His Life we must remember 
that in doing so we must be certain we are Adding Life To Those Years 

JOHN FRANCIS BRIGGS, MD, P C C P 
and JAMES BELLOMO, M D 
St Paul, Minnesota 


Associate Piofessoi of Clinical Medicine, Univeisity of Minnesota 



THE ELECTROCARDIOGRAM OF THE MONTH X 

The authois would be pleased to 7ccetvc comment and conU ovei sy fiom leadeis in 

TclaUon to explanation offcicd 


A 50 veai old man developed paioxysms of pain beginning in the light aim, 
and spi ending to the light shouldei and the light lowei jaw Duiing thiee of 
these attacks electiocaidiogiams weie lecoided that weie entiiely noimal and 
identical to the tiacing (Octobei 22, 1952) made five yeais befoie the attacks 
began No electiocaidiogiams had since been made in the absence of pain 
Accoidingly when he i\as fiist seen bv one of us (MG) an inteiim tracing 
(Decembei 10, 1057) was made Latei on the same day a paioxysm of pain 
occuiied duiing ivliich anothei electiocaidiogiam (Decembei 19, 1957 pain) 
was lecoided On the following day anothei inteiim lecoid was made V On 
Decembei 21, 1957 anothei attack of pain occuiied 

In this case the electiocaidiogiams weie noimal duiing attacks of pam, and^ 
abnoimal in the inteiim Viewed supeificially this is the opposite of what 
occuis in most cases of angina pectoiis so that this phenomenon has been dub- 
bed “paiodoMcal ” Actually it is not paiodoxical at all The explanation is 
lathei simple Seveial attacks of angina had left a degiee of “ischemia” pie- 
sumably in the epicaidial layeis of the anteiioi wall of the left ventiicle, as 
evidenced by the teimiiial inveision of the T waves in the piecoidial leads of 
the inteiim tiacings Duiing an attack of angina, if and when the classical in- 
juiy effects occui in the epicaidial layeis of the anteiioi wall of the left ven- 
tiicle, the RS-T segments (and usuallj’' also the T waves) of the piecoidial 
leads aie displaced upwaid In this case, as they not infiequently do, they 
level se the diiection of the pieviously inveited T waves (of the piecoidial 
leads) In shoit, as in any case, the electiical effects of the cuiient of injuiy 
aie in a dii action opposite to that of the electiical effects of ischemia in the 
same zone In most cases of angina the affected zone seems to be endocaidial 
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Undei this cucumstance the cuiient of injuiy lesults in downwaid shifts of 
the RS-T segments in the piecoidial leads and if a degiee of ischemia is left 
aftei the attack the T waves aie ma eased in height (in contiadistinction to the 
effect of epical dial involvement) Since even laige inci eases in the height of 
the T waves of the piecoidial leads cannot often be lecognized as abnoimal, the 
electiocaidiogiam is "noimal” between attacks and shous abnoimality (RS-T 
shifts) only duiing the attacks Thus the so called "paiodoxical" events shown 
in Figuie 1 aie simply detei mined by the fact that the affected aiea is in the epi- 
cal dial zone lathei than in the moie usual endocaidial zone The smaller R 
waves in the anteiioi and left piecoidial leads in the last lecoid suggest that 
some infaiction has occuiied but this was not confiimed by othei laboiatoiy find- 
ings Vaiiation in placement of the electiodes may account foi this change 
The impoitant piactical point that is emphasized by this case is the following 
In the investigation of pain in the chest it is important to lecoid electrocaidio- 
giams duting the attach, but it is also impoitant to lecoid the electiocaidiogram 
between attacks Actuall}’’, having succeeded in gaining an opportunity to make 
tiacings duiing oi shoitly aftei an attack of pain, whatevei the appeal ance of that 
tracing, one should administei nitiogl 3 'ceim and continue to make lecoids at 
shoit inteivals until the tiacing ceases to change It is the senes of changes 
that IS diagnostic 

MANUEL GARDBERG, M D and IRVING L ROSEN, M D ^ 
New Oi leans, Louisiana 


=‘Fiom the Cardiac Research Laboratory, Touio Infixmaiy and the Department of 
Medicine, Louisiana State University Medical School 



The Surgical Treatment of Tetralogy of Fallot* 

Repoit of the Section on Caidiovasculai Surgery 
Ameiican College of Chest Physicians'^" 

Since the inti odiiction of the Blalock-Taiissig systemic pulmonary anas- 
tomosis in 1945, the Potts-Smith aoiticopulmonaiy anastomosis in 1946 
and the Block diiect pulmonaiy valvulotomy in 1948, a significantly laige 
gioup of patients suffering from the tetialogy of Fallot has been tieated 
by these suigical methods This expeiience has demonstiated clearly that 
in the majoiity of these individuals a gieat deal of benefit has been de- 
iived and that the postopei ative moitahty lates, early and late, have 
been leasonably low A compaiison of the lesults obtained by the three 
methods indicates that the oveiall lesults aie not stiikingly diffeient 
“Good” 01 “veiy good” lesults have been lepoited in roughly 75 per cent 
of cases, with moitahty lates approximating 10 to 15 pel cent 

Until lecently, such beneficial lesults left little, if any, question le- 
gal ding the advisability of lecommendmg one of these operations even 
though the ideal of any suigical pioceduie, that is, complete coirection 
of all of the defects piesent, admittedly was unattainable However, re- 
cent pi ogress in the development of the various cardiac by-pass tech- 
niques, which in most instances makes possible the ideal of complete 
coirection of the defects, calls for reappiaisal of the surgical indications 
In an attempt to establish the indications for the various procedures 
in view of our present knowledge, the Section on Caidiovascular Suigery 
of The Committee on Caidiovasculai Disease of the American College of 
Chest Physicians sent questionnaiies to the vaiious membeis of its Ad- 
visoiy Committee thioughout the woild Thirty-nine of the Committee 
members responded giving information based on their expeiience with 
a total of 4062 cases Unfoitunately, the questionnaiies were answered 
in such a mannei that in discussing many specific phases of the pioblem 
only a pait of the total number of cases could be included Still, many 
significant facts have been obtained which should be of definite help 
to us as physicians in properly advising the patients who come under oui 
care 

Analysis of Results 
1 Ovei ative Moitahty Rates 

A compaiison of the lesults obtained in a total of 2439 cases is given 
in Table I 

The total mortality lates foi the diffeient proceduies weie quite sim- 
ilai with the exception that lesection of an infundibulai obstiuction when 
associated with the vaiious open techniques was ovei twice that of the 
indiiect methods Howevei, the lesults obtained with the open techniques 
must be given fuither consideiation As shown in Table II, the number 

Piesented at the 24th Annual Meeting, Ameiican College of Chest Physicians ■NTew 

Yoik City, May 29-June 2, 1957 

Compiled and prepared by "W R Rumel, M D , F C C P , Salt Lake City, Utah 
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TABLE I 

OPERATIVE MORTALITY RATES 

(2439 CASES) 



Deaths (Pei Cent) 

Nunibei 


To 3 

Ovei 3 


of Cases 

Pioceduie 

Months 

Months 

Total 

1497 

Siibclav-Pu] Aiiast 

13 8 

53 

191 

515 

Aoitic-Pul Anast 

10 6 

66 

17 2 

238 

Pul Valvulotomy 

16 3 

29 

19 2 

67 

Iiifundibulectoniv 





(Closed) 

23 8 

29 

26 7 

122 

Open Re]).iu 

38 5 

08 

39 3 


of cases lepoited by the vaiious suigeons was of significant size in only 
two instances, being 54 and 48 lespectively 

These two surgical gioups lepoited ovei 80 pei cent of the total of the 
122 open pioceduies The total moitality late in the two aveiaged 28 4 
per cent, which is definitely highei than that associated with the simplei 
techniques allowing foi incomplete collection but which is not piohibi- 
tive in the developmental stages of a technique making possible complete 
coriection of all of the defects piesent A caidiac bj^-pass method was 
employed in 110 of the 122 open opeiations One case was done undei 
h5''potheLmia and in the lemaimng- 11 -the technique was not specified 
As is geneially tiue in the development of any new technique, a signi- 
ficant deciease m the opeiative moitality rate has been lepoited by one 


OPEN 

TABLE II 

MORTALITY RATES 
REPAIR-TECHNIQUE UNSPECIFIED 

(112 CASES) 


Number 


Pei Cent 



of Cases 
in Group 

To 3 Months 

Ovei 3 Months 

Total 


54 

25 9 

1 8 

27 7 


48 

20 1 


291 


2 

50 0 


60 0 


5 

100 0 


100 0 


4 

100 0 


100 0 


3 

100 0 


100 0 


2 

100 0 


100 0 



1 

100 0 


100 0 


1 

100 0 


100 0 

. 

1 

100 0 


100 0 



1 

100 0 


100 0 
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gioup as expel lence with the method has inci eased In 1955, the opeia- 
tive moitahty late in nine cases was 55 pei cent, in 1956 in 28 cases, 
28 5 pel cent and up until May 1957, in 11 cases the late was only 9 pei 
cent Although no conclusions can be diawn on such a shoit teim fol- 
low-up, still the tiend seems encoui aging In the lemaming 20 cases, lep- 
lesenting the eaily expeiience of nine diffeient suigical teams fiom dif- 
feient aieas, the moitahty late was 95 pei cent, theie being only one 
suivivoi This points out vividly that the development and application 
of one of these technical methods should not be undei taken lightly by an 
individual oi gioup of individuals, since obviously the iisk to the patient 
in the eaily expeiience is exceedingly high It also bungs up anothei 
pioblem which is difficult oi impossible to answei on the basis of statistics, 
but which most ceitainly should be given conscientious consideiation 
befoie anyone embaiks upon the task of developing one of these tech- 
niques The question is Fiom a piactical standpoint, how many such 
suigical units aie i eaily necessary in a given geogiaphic aiea to handle 
adequately and safely the patients fiom this aiea who will lequiie this 
type of highly specialized caie*^ If a hypothetical geographical area had 
a maximum potential of 20 cases annually, then this aiea most ceitainly 
would not need thiee units and pei haps the inteiests of all concerned 
would be seived bettei if no unit at all weie set up, assuming, of course, 
that other workable ariangements could be made to piovide the patients 
with the care they need Othei obvious lamifications of this question, 
which must be settled aftei adequate dehbeiation seasoned with piacti- 
cahty, concern physician and hospital competition and the moial lespon- 
sibihties to patients of those pioviding medical caie This, in turn, bungs 
up the question as to how many moie caidiovasculai suigeons are needed 
in oui nation to best seive the inteiests of both the doctor and the pa- 
tient An answei is suggested by the suipiisingly small total number 
of cases of the vaiious suigical pioceduies lepoited by the members of 
the suigical advisoiy committee who aie piominent suigeons in their le- 
spective geographical aieas (Table III) 

Since these cases have been done ovei a peiiod of appioximately 10 
years one must be led to believe that the potential leseivoir, numerically, 
IS relatively small, paiticulaily if lesident training is included in our 


TABLE III 

NUMBER OF CASES REPORTED BY 22 MEMBERS 
OF SURGICAL ADVISORY COMMITTEE 




Numbei of Cases 


Pioceduie 

Ovei 100 

50 to 99 

25 to 49 

Undei 25 

Subclavian-Systemic Anast 

4 

7 

3 

8 

Aoitic-Pul Anast 

2 

1 

2 

14 

Pul -Valvotoniy 

0 

2 

0 

20 

Infundibulectomy 

0 

0 

1 

9 
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table IV 

INCIDENCE OF RE-OPERATION 


Numbei 
of Cases 

Pi oceduie 

Re-Opeiated 

No Pei Cent 


186 

Subdav-Pul Aiiast 

16 

86 


58 

Aoitic-Pul Anast 

2 

' 34 


106 

Pu] Valvotomy 

1 

09 


19 

Infundibulectomy 

4 

21 0 



thinking Not only teaching hospitals but many laige and even some 
small community hospitals have taken the attitude that whatevei is 
being done elsewheie should be done within then halls also, especially 
if it is diamatic and likely to stimulate fuithei community support We 
cannot leasonably expect an automatic solution of the pioblems on the 
basis of the time honoied law of supply and demand because in lecent 
years this law has been lendeied laigely unieliable by distorting, powei- 
ful, aitificial influences, most of which we, as physicians, have sponsoied 
or have passively accepted 

Re-operation after failure of an initial procedure was reported as being 
necessary in 0 9 per cent of the valvulotomy cases, with increasing fre- 
quency in the other groups up to a maximum of 21 per cent in those 
treated b 3 '’ infundibulectomy (Table IV) 

The indications for le-opeiation were incomplete relief of right ventric- 
ular outflow tract obstruction or inadequate sj^stemic-pulmonaiy aiteiy 
shunt 

II Results of Su') gical Ti eatment 

Clinical results classified simply as “good” or “poor” were reported 
in 1681 survivors ObviousW, these descriptive terms are based upon the 
overall general condition of the patient and have no reference to future 
complications which probably will arise as a result of residual defects, 
any one of which may represent an indication for surgical correction 
(Table V) 

Both shunt pioceduies gave essentially the same results, le, approxi- 


TABLE V 

CLINICAL RESULTS (1681 SURVIVORS) 

Numbei 
of Cases 

Pi oceduie 

Result (Pei Cent) 

Good Poor 


1041 

Subclav-Pul Anast 

86 8 

13 2 


368 

Aoitic-Pul Anast 

85 3 

14 7 


195 

Pul Valvotomy 

79 4 



37 

Infundibulectomy 

75 6 

24 4 


40 

Open Repair 

100 0 

0 
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TABLE VI 

OPERATIVE MORTALITY RATES (VARIOUS TECHNIQUES) 


Arc 

Nunibei of C lees 

Deaths 

Pei Cent 


Uiuiei 14 Yens 

261 

16 0 


Ovei 14 Yeais 

60 

23 3 



matelv 86 pei cent “good” and 14 pei cent “pooi ” The duect operations 
on the stenotic valve oi infundibulum pioduced somewhat less favoiable 
lesults with appioximatelj^ 78 pei cent listed as “good” and 22 pei cent 
“pool ” It IS inteiesting and encoui aging to note that the one suigical 
gioup lepoiting 58 cases tieated by an open opeiation indicated the at- 
tainment of “good” lesults in 100 pei cent of the suivivors This would 
tend to dispel the feai that collection of the septal defect and lemoval 
of the light ventiiculai outflow tiact obstiuction at the same time might 
have an untowaid effect on the pulmonaiy vasculatuie Significant data 
weie not obtained concerning the fiequency of “good” and “pooi” post- 
opeiative lesults, initially, one yeai latei, and five yeais following sui- 
gery 

The effect of the patient’s age on the lesults obtained was given in a 
small gioup of cases The moitality late in those ovei 14 years of age 
was somewhat higher (23 3 pei cent) than it was in those below 14 (16 
pel cent) (Table VI) 

While the clinical impiessions of some lepoiting surgeons indicated 
that the clinical results weie bettei in patients undei 14 yeais of age, 
still in the 230 cases where percentages were given, good results actually 
were somewhat more common in the older age group (Table VII) 

III Miscellaneous Data 

In 901 patients surviving suigery the incidence of subacute bacteiial 
endocarditis or brain abscess was 1 5 per cent This relatively high inci- 
dence of seiious bacteiial complications is another significant factor 
uhich must be considered during our deliberations on indications for 
surgical treatment 

The hematocrit, hemoglobin, or red blood cell count, returned to a 
normal lange in only 23 3 pei cent of 386 patients concerning whom this 
question was answered 



TABLE VII 



CLINICAL 

RESULTS (VARIOUS TECHNIQUES) 


Age 

Numbei of Cases 

Pei Cent 

Good Pool 


Undei 14 Yeais 

200 

GO 

1 



Ovei 14 Yeais 30 81 
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The cibseiice ot a pulmonaiy aiteiy which could be used in establishing 
an adequate shunt was lepoited in 4 3 pei cent of 1033 cases 

Discussion 

Offhand, the lesults of the vaiious suigical measuies used in ti eating 
the tetialogy of Fallot would seem quite satisfactoiy, especially if atten- 
tion IS focused on the lepoited peicentages of “good” lesults which avei- 
age around 76 to 85 pei cent Howevei, these peicentages aie based solely 
upon the condition of those suiviving suigeiy and its complications The 
patients who died duiing the opeiation oi latei weie excluded If a moie 
ciitical and lealistic analysis is made, one must conclude that an aveiage 
patient subjected to one of the standaid opeiations is not justified in an- 
ticipating an 80 per cent chance of a “good” lesult with a 20 pei cent 
chance that the lesult will be “pooi ” Actually, he must face a iisk of 
10 to 20 pel cent that he will die within thiee months of the opeiation, 
anothei 2 to 6 pei cent chance that he will die within the next five yeais 
01 so and an additional iisk of 15 to 25 pei cent that he will obtain a 
“pool” clinical lesult This maj^ aiise fiom such complications as uncon 
tiollable pulmonaiy hypei tension, caidiomegaly, piogiessive caidiac de- 
compensation and impoitant postopeiative alteiations of intiapeiicaidial 
anatomj^ etc, pait oi all of which may be iiiepaiable even by definitive 
suigeiy at a latei date In summaiy then, his chance of obtaining a “good” 
lesult would be 61 pel cent with a 39 pei cent chance that he will die oi 
obtain a “pooi” lesult 

The lelatively favoiable lesults now lepoited in cases heated by the 
open technique piesumably will be duplicated oi impioved upon in the 
neai futuie Theiefoie, it would seem leasonable to postpone suigeiy 
of any type unless pioved satisfactoiy facilities foi the open opeiation 
can be made available at a leasonable opeiative iisk Even if such facili- 
ties aie not available, pei haps the complete opeiation should be leseived 
solely foi those patients who show evidence of deteiioiation in then gen- 
eral condition, oi for those whose couise is static, but whose geneial 
condition is pooi As fuithei expeiienee actually i educes the opeiative 
risk, the suigical indications may be extended to patients who aie doing 
well clinically, if operative units pioviding satisfactoiy lesults aie ac- 
cessible Unfortunately, foi vaiious leasons, units pioviding for safe open 
heart suigeiy aie not available at piesent foi most patients with the 
tetialogy of Fallot and pei haps will not be available in many aieas for 
some time to come Theiefore, one of the standaid incomplete opeia 
tioiis should be advised in patients who aie showing definite evidence 
of deteiioiation fiom a clinical standpoint, and in those whose geneial 
condition is intoleiably pooi 

Conclusions 

1 This leport conceins an analysis of the lesults obtained in the sui- 
gical treatment of 4062 cases of the tetralogy of Fallot by 39 membeis 
of the Advisoiy Committee of The Section on Cardiovasculai Suigeiy of 
The American College of Chest Physicians 
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2 Although “good” lesults weie lepoited in appioximately 80 pei 
cent ot the patients siuviving the vaiious standaid opeiations, still pa- 
tients submitting to these piocediues aie actually faced with a 39 pei cent 
iisk of death oi a “pool” clinical lesult 

3 Complete open lepaii using caidiac by-pass techniques was lepoited 
by some as pioviding “good” lesults in most instances, with a total associ- 
ated moitality late appi caching that of the standard incomplete tech- 
niques 

4 The opeiative moitahty late associated with open techniques, as 
lepoited by most suigeons, was 95 pei cent This indicates cleaily that 
extieme caution should be exeicised befoie any individual oi gioup of 
individuals embaiks upon the development and clinical employment of one 
of the caidiac by-pass techniques, and also indicates that the total num- 
bei of these units in any geogiaphic aiea should be kept as small as is 
pi acticable 

5 In view of the evidence at hand, it would seem advisable to postpone 
all types of suigeiy in patients with the tetialogy of Fallot whose geneial 
condition is not pooi or deteiioiating, unless a safe facility for cardiac 
bypass and total collection of all the defects is available 

6 If the patient’s geneial clinical condition is pooi or detei lorating, 
caidiac by-pass with complete collection of the defects should be done 
if safe facilities aie available, but if not, one of the standaid incomplete 
opeiations should be peifoimed 
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Editorial 

Biological Effects of Diagnostic X-rays“ 


Foi j'^eais inci easing" use has been made of ladiologic examination of the 
chest both foi individual diagnosis and foi mass scieening foi disease as 
a means of piotection of the community As is not infiequently the case 
with a useful pioceduie, it may tend to be oveidone The Committee on 
Radiation Effects of the National Academy of Sciences called attention in 
the spiing of 1956 to the amounts of ladiation leceived by the gonads in 
the com se of the diagnostic use of i adiation and called attention to the fact 
that the total dose to the gonads was in some counti les appi oaching a level 
of genetic significance to the lace Then findings weie leviewed by the 
United Nations Scientific Committee on the Effects of Atomic Radiation 
which made in a statement distiibuted to medical journals the following 
significant points among otheis 

“The medical use of i adiation is cleailj”^ of the utmost value in the pie- 
vention, diagnosis, investigation and tieatmeiit of human disease, but the 
possible effects of this iii adiation of individuals lequiie examination 
the extent of such genetic i adiation fiom diagnostic pioceduies has been 
found to be equal to at least 100 pei cent of all natural i adiation in two 
counti les The Committee is theiefoie anxious to obtain the help of ladi- 
ologists in suggesting thiough appiopiiate governmental channels any 
methods by which this total exposuie could be i educed and in estimating 
the amount of i eduction that might be expected fiom any such methods 
In paiticulai it would be valuable to know how much the radiation to the 
gonads could be reduced ” 

That the feais of the geneticists aie not entiiely academic and that even 
the risk of somatic damage in some diagnostic pioceduies is leal is evi- 
denced by the following experience of a patient in a sanatorium in the 
United States In one month he received diagnostic ladiologic examinations 
that delivered to his skin and that portion of his bone maiiow close to his 
skin a total of 70 i 

It is important that radiation be used with caution and economy of expo- 
sure, but it IS equally important that we not allow such diseases as tuber- 
culosis and operable cancer of the lung to be missed until they have become 
virtually incurable 

It should be remembered, particularly in the case of children, that skin 
testing for tuberculosis is in many communities a satisfactory mass screen- 
ing method, only the positive reactors being subjected to x-ray examination 

The present estimate based on studies made for the National Academy 
of Sciences Radiation Committees is that males receive 1 2 millii oentgens 
in a diagnostic chest examination, females 0 3 milliroentgens The effect 
on the gonads is cumulative, and there is no threshold, so any added radi- 
ation at the natural background radiation must be considered as damaging 


’•’From the Cancel Research Institute, New England Deaconess Hospital, Boston 

no 
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m slight degi ee Geneticists have agi eed that in genei al it is feasible f oi a 
population to leceive an aveiage dose to the gonads of 10 i up to age 30 in 
addition to the appi oximately 10 i that they have received duiing the same 
time f 1 om the natui al background radiation The level at which damage is 
done to bone maiiow is as yet uncertain, but 15 i to the whole boiy or to 
the bulk of the skeleton will pioduce tiansient though insignificant changes 
in the white blood cells It is probable that the increased incidence of 
leukemia in ladiologists is associated with an accumulated dose of close 
to 1000 1 

If each physician would ask himself befoie oi dering a diagnostic pio- 
ceduie, “Is this leally necessaiy,” much unessential ladiation could be 
avoided At the same time the value of mass scieening techniques foi the 
detection of tubei culosis and othei lesions of the lung is sufficiently high to 
legaid a discontinuance oi impaiiment of them as a public health disaster 
It IS feasible to utilize x-iays safely but constant vigilance must be main- 
tained to pi event unnecessaiy fiequency of diagnostic examinations and 
undue exposuie in the course of diagnosis 

SHIELDS WARREN, MD“ 
Boston, Massachusetts 


"Consultant, U S Atomic Eneigy Commission U S Repi esentative on the United 
Nations Scientific Committee on the Effects of Atomic Radiation Piofessor of Path- 
ology, Harvard Medical School at the New England Deaconess Hospital 



Tuberculosis Control in the Philippines and 
International Congresses 


Our discussion of the campaign against tubeiculosis in the Philippines 
inevitably concerns itself chiefly with local conditions We feel that al- 
though the obseivations come fiom an isolated sectoi, they aie not only of 
pathetic inteiest because of the extieme difficulties encounteied and the 
heavy inioads which the disease makes on oui pooi communit5% but also 
because of then international implications As has been said, "no nation 
IS safe if anothei nation is vanquished bv the disease ” Tubeiculosis has 
been foi centui les the numbei one disease in this counti y and bids fan to 
continue so foi manv a decade ^ et to come 

The oigamzed campaign against tubeiculosis in the Philippines was 
initiated undei the patronage of the Goveinoi-Geneial and othei high 
government officials some 45 veais ago, but it was laigely piomoted and 
maintained by piivate voluntaiv agencies, aided subsequently by fund- 
laising legislation, like the enactment of the Philippine Charity Sweep- 
stakes The campaign against tubeiculosis is the longest sustained cam- 
paign and one of the gieatest voluntaiy effoits against a single disease 
111 the histoiy of this counti y This ciicumstance alone is of the gieatest 
impoitance because it enhances community inteiest in health matteis, pai- 
ticulaily with lefeience to tins numbei one disease, and the movement 
should be encouiaged if only foi that consideiation We aie still fai fiom 
being genuinely health minded 

Because of low economic conditions, it is almost a deiision to speak of 
home 01 domiciliaiy tieatment in the Philippines, if that teim implies any 
sense of home adequacy Seiious effoits aie being made in this diiec- 
tion, mainly because of highly inadequate liospital facilities The homes of 
oui pool aie tin}^ one-room, oi at best two-ioom affaiis, wheie eveiybody 
in the household lives, moves about and sleeps, in sickness and in health 
Remembeiing that it is not unusual for seveial families to constitute the 
Filipino household and that the aveiage Fihpino family is pioverbially a 
laige one, this gives an idea of the teiiible exposuie to which the many con- 
tacts aie exposed This is only to point out the difficulties and the scant 
lesults that can be expected fiom such measnies The educational effoits 
must theiefoie be continued with vigoi and puipose 

When we lead about the lecent tieiids in the tieatment of tubeiculosis 
with emphasis on home oi domiciliaiy tieatment, we can onlj'^ feel the 
bitterness and pathos of it in the light of oui local conditions Nothing 
radical can be accomplished in this diiection until the overall economic 
status of our people mateiially improves It will always lemain an uphill 
fight to bung this about without seiiously endeavoiing to change the sense 
of values of our people by precept and example 

Another piolific souice of spieading tubeiculosis infection in oui com- 
munity IS the faiily laige numbei of public school teacheis who, even 
though they aie supposed to be x-iayed and scieened before employment 
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and examined peiiodically diumg employment, aie found to have advanced 
lesions aftei having taught foi long peiiods, and exposing an aveiage of 
40 to 80 childi en daily, depending upon whethei they have single oi double 
sessions The i esults staggei the imagination In the case of private school 
teacheis the situation is piobably woise 

If these things happen with gioups that aie at a high instructional level, 
how much less satisfactoiy must be the conditions elsewhere Fuithei- 
moie, the pioblem of tubeiculosis definitely calls foi a moie pi eminent 
place in the teaching in medical schools of this countiy 

These aie instances of the inadequateness of attention given to the piob- 
leni of conti oiling tubeiculosis in this countiy Voluntaiy agencies, such 
as the Philippine Tubeiculosis Society, have definitely been helping the 
Government a gieat deal foi many yeais and should be given the utmost 
encouiagement and lecognition 

In this connection, the peisonal contacts made at the International Con- 
gi esses on Diseases of the Chest held in Rome, Rio de Janeiio, Baicelona 
and Cologne — like the Fust Pacific Confeience on Tubeiculosis which was 
held in Manila four yeais ago, and the XIVth International Union Con- 
feience on Tubeiculosis held lecently, in New Delhi, India — have been 
of incalculable value to tubeiculosis woikeis in the Philippines To these 
must be added the much sought foi visits to this countiy by lecognized 
authoiities in the campaign against tubeiculosis 

MIGUEL CANIZARES, M D , F C C P 
Manila, Philippines 


Regent foi the Philippines 


J Winthi op Peabodj'-, Si , M D 
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DR J WINTHROP PEABODY, SR 
RECEIVES 1958 COLLEGE MEDAL 


Dr J Winthiop Peabody, Past Piesident of the Ameiican College of Chest 
Physicians, was piesented with the College Medal and Ceitificate of Awaid foi 
meiitoiious achievement m the specialty of diseases of the chest at the annual 
meeting of the College in San Fiancisco, Califoinia, on June 21, 1958 The awaid 
was made by Di Buigess L Goidon at the President’s banquet held at the Faii- 
mont Hotel 

The awaid was given in recognition of Di Peabody’s unselfish devotion to 
the aims and ideals of the College since its foundation, but paiticulaily to the 
advancement of postgraduate medical education Since its inception in 1946 he 
has served as Chairman of the Council on Postgraduate Medical Education of 
the College, and during the 12 years intervening has the unique record of having 
organized and participated in 54 Postgraduate Courses in 14 cities with 3,704 
physicians in attendance 

Dr Peabody’s interest m medical education began as Instructor of Medicine 
in 1921 at Georgetown University School of Medicine and later as Professor of 
Diseases of the Respiratory System In 1951 he was awarded the Vicennial Medal 
for long and distinguished service He was elected Emeritus Professor m 1957 — 
marking 36 years of continuous teaching in the University He is an alumnus 
member of Alpha Omega Alpha Honor Medical Society, Georgetown University 

As Superintendent of the Tuberculosis Hospital (1921-1934), Washington, D C , 
and later as Medical Director of the new modern institution at Glenn Dale, Mary- 
land, Dr Peabody has constantly worked toward better care for the tuberculous 
patients in the District of Columbia In 1953 he was awarded a certificate of 
merit by the Department of Public Health for 37 years of efficient service 

Dr Peabody has been actively identified with the District of Columbia Tuber- 
culosis Association since 1921 — serving as President 1939-1943 He has been 
a member of the Board of Directors of the National Tuberculosis Association 
for many years, and is presently a member of the Advisor Council, American 
Trudeau Society 

He seiwed as first Chairman of the Section on Diseases of the Chest, American 
Medical Association, which was organized in 1952 and is presently the Alternate 
Delegate from the Section to the House of Delegates of the American Medical 
Association He is an Associate Editor of the journal, Diseases of the Chest, 
author of many editorials and papers on diseases of the chest and a con- 
tributor to several textbooks 

Dr Peabody is a Diplomate of the American Board of Interaal Medicine, and 
holds membership in many local, national, and international medical societies 
He serves as Civilian Consultant in Diseases of the Chest at the U S National 
Naval Medical Center, Bethesda, Maryland and Glenn Dale, Maryland 
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DR DONALD R jMcKAY 
Takes Office as College President 


Di McKay, Buffalo, New Yoik, yas boin on Febiuaiy 22, 1898 m Sunmdale, 
Ontaiio, Canada He giaduated fiom the Univeisity of Toionto, Faculty of 
Medicine in 1925 Intel nship was seived at the Buffalo City Hospital, latei 
called the E J Mevei Memoiial Hospital in Buffalo, New Y'oik The following 
jeai was spent on the Obstetiics and Gynecology seivice befoie he decided on 
a medical caieei He seived as Assistant Resident in Medicine and latex Resi- 
dent in Medicine on the Tubeiculosis Seivice of the E J Meyei Memoiial 
Hospital and is piesently Chief Attending Physician on this seivice Since this 
Hospital IS one of the teaching facilities of the Univeisity of Buffalo Medical 
School, he eaily became a membei of the teaching staff, and piesently is an 
Associate Clinical Piofessoi of Medicine 

Othei hospital affiliations include Attending Physician at the Millaid Fill- 
moie Hospital, anothei affiliate of the Univeisity of Buffalo Medical School 
and Consultant Physician at seveial othei Western New Yoik aiea hospitals, 
including the Veteians Administiation Hospital in Buffalo and the New Yoik 
State Hospital at Gowanda 

He has been a membei of the Ameiican College of Chest Physicians since 
the foimation of the New Yoik State Chaptei in 1941, seiving as Secietaiy- 
Tieasuiei of the Chaptei foi foui yeais Latei he became Regent of the 
College foi New Yoik, Regent at Laige, Chaiiman of the Boaid of Regents and 
membei of the Executive Council He was elected Vice Piesident in 1955 

Othei medical associations include Fellowship in the Ameiican Medical 
Association, the New Yoik State Medical Society, the Eiie County Medical 
Society, a life membei of the Ameiican College of Physicians, a membei of 
the Tiudeau Society, the New Yoik State Society of Internal Medicine, the 
Ameiican Heait Association, the Ameiican Public Health Association and the 
Buffalo Academy of Medicine 

He has been a diiectoi of the Buffalo and Eiie County Tubeiculosis Asso- 
ciation foi neaily twenty yeais and Piesident of the oiganization foi the 
past five yeais He is a diiectoi at laige of the New Yoik State Committee 
of Tubeiculosis and Public Health He is a past piesident of the Millaid 
Fillmoie Hospital Medical Staff, the E J Meyei Memoiial Hospital Medical 
Staff and the Buffalo Academy of Medicine 

He has wiitten oi collaboiated in wilting seveial papeis lelating to piil- 
monaiy diseases 

Othei inteiests include membei ship in seveial civic and fiateinal oiganiza- 
tions 

Di McKay and his wife Jessie G leside in Eggeitsville, New Yoik, a subuib 
of Buffalo 
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MINNESOTA CHAPTER 

The Minnesota Chaptei will hold ilt, annual meeting at Pine Beach Hotel 
on beautiful Gull Lake, Biaineid, Minnesota Laboi Da}' weekend All College 
membeis and then families aie invited In addition to the inteiesting scientific 
piogidm iheie will be bathing, uatoi skiing, fishing, golf, hoiseback iiding 
and special events foi childien Wute dnectlv to the hotel foi fuithei infoima- 
tion and icseivations 

NEW CHAPTER OFFICERS 
ARIZONA CHAPTER 

Piesident William B Steen, Tucson 

Vice-Piesident Llovd K Swase\, Phoeni\ 

Secietaiy-Tieasuiei Beitiam L Snvdei, Phoenix 

ILLINOIS CHAPTER 

Piesident Robeit T Fox Evanston 

Piesident-Elect Geoige H Veinon, Edwaidsville 

Vice-Pi esident Goidon L Snidei, Chicago 

Secietaiy-Tieasuiei Samson D Entin, Chicago 

MISSISSIPPI CHAPTER 

Piesident Thuiman T Justice, Ji , Gulfpoit 

Vice-Pi esident Robeit Neil Blown, Jackson 

Secietaij'-Tieasuiei Lee R Reid, Jackson 

NEW JERSEY CHAPTER 

Piesident Lewis Baum, South Oiange 

Piesident-Elect Aithui Beinstein, Newaik 
Vice-Pi esident A A Caiabelli, Tienlon 

Secietaiy-Tieasuiei Emanue] Kiosk, Newaik 

NEW YORK STATE CHAPTER 

Piesident Emil A Nacleiio, New Yoik City 

1st Vice-Pi esident Heniy W Leetch, Saianac Lake 
2nd Vice-Pi esident Willaid J Davies, Rockville Centei 
Secietaiy-Tieasuiei Haiiy Golembe, Libeity (le-elected) 

PHILIPPINE CHAPTER 

Piesident Jose Cells, Quezon City 

Piesident-Elect Manuel Quisumbing, Si , San Pablo City 

Vice-Pi esident Aleiandio Sanchez Gaeilan, Manila 

Secietaiy Piiscilla J Tablan Quezon City (le-elected) 

SOUTHERN CHAPTER OF SOUTH AFRICA 

Piesident David P Maiais, Cape Town 
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ERRATUM 

We wish to call youi attention to an eiioi which appealed on page 420 in 
the Apiil issue in a papei entitled “The Occuiience of Aiihy^mias in Acute 
Myocaidial Infaictions ” The papei contained the statement ‘The autnois e- 
heve that both digitalis and quinidine aie contiaindicated in the , 

complete heait block” which should have lead “The authois believe that qmni- 
dine is contiaindicated in the piesence of complete heait block’ 
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Pathologic Findings in 
Benign Pulmonary Histoplasmosis* 

Preliminaiy Repoit — Part If 

HENRY C SWEANY, M D , P C C P DAVID GORELICK, M D 
FRED C COLDER, M D $ and JAMES L JONES, H T § 

Mt Veinon, Missouri 

Owing to its close mimici y of othei diseases, histoplasmosis has escaped 
lecognition as a common disease entity until about the last 15 yeais Aftei 
Dai ling’s fiist lepoiU in 1906, it was almost thiee decades before the full 
significance of his discoveiy was lealized The more important advances 
in the histoiy of the disease have been given lecently by Schwarz and 
Baum - Without going into details, therefoie, let it be stated that there 
have been seveial types of disease lecognized ranging from the generalized 
and fulminating foim to those with no symptom at all The seveie type was 
desciibed by Bailing and was considered by him and his immediate suc- 
cessors as almost always fatal Although this type was uncommon, it 
piobably was present undei a masqueiade of a raie septicemia or anemia 
The vaiious othei clinical types of the disease have been given recently by 
Fuicolow,^ which aie listed as the asymptomatic, mild, moderately severe, 
and severe types, with vaiious subgroupings One of the important aspects 
mentioned was the close similarity to tuberculosis 

Since this is pi imai ily a pathologic study, the discussions will be confined 
chiefly to methods of identifying the disease and to pathology The ful- 
minating type of disease has been well documented by Darling and othei s 
Geneially there is reported a great profusion of histiocytes which are 
packed with small, lound or oblong bodies having a small nucleus The 
close resemblance to Kala-azar has been mentioned by Bailing^ and by 
Meleney® One of the chaiacteristics of this type of lesion is that it is 
almost purely a histiocytic reaction with no polymorphs, lymphocytes, 

‘‘From the Missouri State Sanatoiium We are deeply indebted to Dr Charles A 
Brasher, Medical Director, foi unreserved suppoit in this work 
It was the piivilege and pleasure of one of us (S) to be accorded the courtesy of 
membeis of the Armed Forces Institute of Pathology, in Washington, D C, where 
many valuable suggestions were made that helped to oiient us in our studies We 
aie paiticularly giateful to Capt Silliphant, Director of the Institute, and to Dr 
S H Rosen, of the Pathological Depaitment of Chest Diseases 
‘ ’'"Director of Research, Pathology and Allied Sciences 
tPresented in brief before the Chicago Pathological Society, May 13, 1957 and in 
full at the Am Soc Clin Path at New Orleans, Oct 2, 1957 
tConsulting Pathologist 
§ Histological Technician 

A few specimens were from the Pathology Department of St John’s Hospital and 
Springfield Baptist Hospital, Springfield, Mo, where D G and P C are pathologists 


Copj right 1968 hj- the American College of Chest Physicians 
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FIGURE 1 FIGURE 2 


Figiuc 1 This is designated as A which lepiesents typical histoplasniomas They 
aie to be contiasted with typical tubeieulomas which aie found in the B group H & E 
Stain a M S, A20 — No 24,674, is the stained section of a I'/i mm spheiical lesion 
fiom the lung paienchyma of a 67 yeai old housewife, negative tubeiculin, strongly 
positive histo skin leaction Numeious yeast-like bodies weie found b N 0, A30— 
No 26,079, similai section fiom a 2J^ cm spheiical lesion taken fiom the lung paren- 
chyma of a 51 yeai old housewife Both tubeiculin and histo skin tests weie stiongly 
positive Innumeiable yeast bodies weie found in the central pait of the lesion c 
E S , A15 — No 24,493, similai section fiom the lung paienchyma of a 49 yeai old 
housewife Tubeiculin test was weakly positive, histo skin test strongly positive 
Large numbei of yeast bodies weie found d M B, A23 — No 25,217, similar section 
fiom a 46 yeai old housewife Tubeiculin test weakly positive, histo skin test slightly 
more positive Many yeast bodies found in the lesion e H S , A9 — No 23,517, a 61 
yeai old caipentei Tuberculin weakly positive, histo stiongly positive Many yeast 
bodies found f L B , A21 — No 24,797, from the paienchyma of a 44 yeai old house- 
wife Tuberculin negative, histo skin test weakly positive A few yeast bodies weie 
found g 0 I , A12 — No 24,302, was the same fiom a 42 year old tiuck driver 
Tubeiculin and histo skin tests were both yeakly positive Theie weie many yeast 
bodies found h W F , A41 — No S-0591 from St John’s Hospital This is a 62 year 
old white male having lesion discovered on loutine x-iay A few typical yeast bodies 
weie found — Figwe 2 Designated as B, lepiesents 8 spheiical lesions in which acid 
fast bacilli have been found and no yeast bodies a A47 — No X-117 from a 40 year 
old male taken many years ago in Chicago This was a lesion quite similar to many 
of the lesions found in histoplasmosis It seemed to have been built up from a central 
focus Acid fast bacilli weie found in the periphery It shows that the two diseases 
run parallel in many i aspects However, theie aie many more of this type that are 
histoplasmosis than are tuberculous Another point is that in the center of the lesion 
the parasites of histoplasmosis appeal to live longei and pioduce more caseation and 
calcification with actual giowth of the paiasites, whereas tubercle bacilli aie usually 
smothered aftei a few years b B S , All — No 23,701, a spherical lesion fiom a 19 
year old housewife Weakly positive tubeiculin, negative histo skin reaction Acid 
fast bacilli found c C J , A14— No 26,118, from a 37 veai old cafe manager Both 
tuberculin and histo skin tests were positive Acid fast bacilli weie found d G r , 
A16 — No 24,645, from a 46 year old housewife Tuberculin strongly positiv^ histo 
not done Many acid fast bacilli found e C P , A6 — No 22,584, a 45 year old farmer, 
strongly positive tubeiculin, histo not done Many acid fast bacilli found f A larger 
section from another spherical lesion in the same patient, in which AFB were found 
g I C , A5 — No 22,206, strongly positive tuberculin, histo test not done Many aci 
fast bacilli were found h F A, A26 — No 25,067, skin test, tuberculm negative 
Histo skin test weakly positive Section from spheiical lesion of a 38 yeai old housewii 
Acid fast bacilli found The A and B in these two figures aie not to be confused with 
the same letters in the two main groups 
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plasma cells, oi othei chaiacteiistics of an acute infectious process The 
histiocytes of the lung, hvei, spleen and lymph nodes of the body become 
packed with the dot-hke foims that may be seen on almost any stain, but 
aie sometimes easiei to see when stained with the pei iodic acid of Schiff 
(PAS) as used by Bauer," latei modified by Hotchkiss and McManus,'^ 
01 Giidley’s stain The Gomoii method,” however, as lecently applied by 
Grocott’” to mycological foims, is fai supeiioi to all others tried up to 
this time As the disease pi ogi esses and the ciiculation becomes shut off, 
caseation develops and wheie the focus approaches the bronchus, cavities 
may foim The lymphatics aie always invaded The blood vessels are 
neaily always penetiated lesulting in a hematogenous dissemination in- 
volving the spleen, adienals, hvei, bone mairow and lymphatics The best 
illustiation of the fulminating infection is that seen in the mouse where 
the histiocytes aie packed with yeast and many of the oigans may be 10 
to 20 times then normal size More lecently the pathology of various 
types of the disease has been given by Schwaiz,*^ Meleney,"* Pinkerton,^- 
and especially Binfoid 

Matei lal^ 

Our material consists of two clinical types fiist, clinically inactive, 
circumsciibed lesions (so-called “coin” lesions), and second, obviously 
clinically active disease As will be seen later there are few if any cases 
with yeasts present even in encapsulated lesions that aie completely inac- 
tive Along with the definitely positive cases there were almost as many 
which were suspected of histoplasmosis at one time or another or were 
similar in appearance to the other lesions and which serve as controls 
In the first, or group A, as subsequently designated, there were 21 proven 
cases of histoplasmosis (Six more have been found since this was written ) 
There were 11 others in which acid-fast bacilli were found in the sputum 
or on the excised specimens Of the other five, one case had a typical 
primary tuberculous complex with a strongly positive tuberculin and a 
negative histo skin reaction Of the other four cases, three were probably 
histo , and one was undetei mined, but was considered tuberculous in spite 
of a negative A F B stain 

In Group B with clinically active disease, there were 16 cases positive 
for histoplasmosis by the staining method (Eleven more have been found 
since this was written ) In 11 cases acid-fast bacilli were found either in 
the sputum before operation, or in the tissues after operation, or both 
(Fow of these 11 had both acid-fast bacilli and H capsulatum ) One 
case had acid-fast bacilli and may also have had occult histoplasmosis, 
but no yeast bodies wei e found There were thi ee cases in doubt, but they 
had more evidence in favor of histoplasmosis than tuberculosis There 
were three having a diagnosis of bronchogenic carcinoma in which no H 
capsulatum were found on stained section One case in particular that was 
classed as a “granuloma” had a strong histoplasmosis complement fixation 

*A11 but thiee postmortem specimens were obtained from suigical resections performed 
by Dr John W Polk, Chief Surgeon, Dr W W Buckingham, Chief Suigical Con- 
sultant, and Dr Jose Cubiles, Chief Surgical Resident 
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Figure S (A) A stained section of a spherical lesion ofMS, A39, S2037-55, showing 
the ring formation from the centei outwaid Note the heavy callous on one side 
This heavy button-like plaque on one side is piesent on seveial spheiical lesions and 
its cause is not understood H & E X 4 5 — Ftgme 4 (B) A highei magnification 

of area marked off in Fig 3 The calcification does not follow the fibrils, but is moie 
related to distance from the centei H & E X 20 
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leaction Although the complement fixation leaction has been misleading 
in many cases, we feel that in this instance, wheie the leaction was present 
in a dilution of 1 128, the diagnosis of histoplasmosis was probably coriect, 
but the case lemained in the doubtful gioup 

Pathology 

Since the mateiial at oui command is quite extensive, the piesent study 
will be in the natuie of a pieliminaiy lepoit embracing the methods of 
study, tiacing the couise of the parasite in the body and loughly classify- 
ing the mateiial in piovisional gioups, with a few illustrations of certain 
impoitant featuies In latei studies we hope to describe the material more 
completely 

Fust aie the ciicumsciibed lesions that have sometimes been pooily 
designated as “coin lesions” because of the nummular appeal ance of the 
shadows on x-iay film and which may be considered under two headings 
foi convenience those that develop centiifugally from a small central 
focus, and those that aie encapsulated infiltiates with a larger early 
localization of the infection The third gioup consists of nodular lesions 
wheie the appeal ance langes fiom a soft gianuloma to fibrocaseous, 
calcific and calcific-ossified lesions The fourth gioup is chionic pneumonitis 
with an early histiocytic infiltration and an eaily oiganizing fibrinous 
exudate which latei develops into a granulomatous process with epithelioid 
cell piolifeiation and Langhan’s giant cells The fifth gioup consists of 
ulcerative lesions, acute caseo-ulcerative and fibroid, the latter with either 
cystic or dense cavity walls The sixth gi oup is bi onchiectasis The seventh 
is a pleuiitic involvement Finally, there is a mixed type of one or moie 
of these vaiious foims 

Descriptions of most of these eight groups will be given with a few 
illustrations 

The gioup of circumscribed lesions, although similar on x-ray film 
appeal ance, is quite varied on gioss and microscopic appearance There 
aie at least two distinct types with seveial vaiiations, depending on the 
development of the paiticular lesion One definite type is the centi if ugally- 
formed lesions which slowlj'' spieads from a small focus and builds up aiound 
the edges like the layers of an, onion Sometimes the original focus may be 
found fiom which the process emanated The low lesistance of the host, 
or a special virulence of the paiasite, oi both, has accounted foi the giadual 
formation of lesions, sometimes 3-4 cms in diameter Inasmuch as there 
are so many of these ciicumsciibed foims in histoplasmosis, it is a fair 
index of the geneial sluggish but tenacious natuie of the parasites in the 
human body in the chionic foims of the disease 

In the development of this lesion theie aie fiequently alternating bands 
of fibious tissue, one band containing many stiands of long fibrils that are 
usually straight and enciicle the focus Next to this lies ii regularly-formed 
toituous fibiocjdes of vaiying thickness and containing much collagen 
These fibrocytes tend to undergo an early caseation and take on calcification 
giving the H and E stained section the laminated appearance of alternat- 
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mg daik and pink bands Sometimes pockets of caseation may appear 
instead of the laminations Whethei the caseation is due to occult parasites 
or microspoies of some type, or whethei it develops as a lesult of a shut- 
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iinffs of less marked calcification 
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ting-off of the ciiculation with death of the fibiocytes, is pi oblematical 
The fact is, that in most of these caseous foci aie found the giayish- 
lavendei stained bodies with the Gomoii stain that are consideied to be 
H capsulatum In this series, unless theie were budding foims, a positive 
lesult was not lecoided until a dozen oi moie of these stained bodies were 
found Thei e wei e several of these spherical lesions in which no caseation 
could be found and no paiasites Almost invaiiably the parasites were 
found only in caseous foci In two lesions only three oi foui suspicious 
bodies weie found It was thought highly piobable that some of them 
weie the parasites of histoplasmosis, but there was not enough evidence 
foi a ceitain diagnosis, and they weie not counted as histoplasmosis 

Almost identical lesions aie found in tuberculosis, although the “onion- 
ring foimation” seems to be moie pionounced in histoplasmosis — at least 
the true tubei culomata in this senes weie moie homogeneous and less 
laminated, and had a greater tendency to ulceration The diffeiences aie too 
slight to affoid a dependable means of diffeientiating tuberculoma from 
histoplasmoma The contiast of the two diseases is shown in figuies 1 and 2 

Two histoplasmoma type lesions will be described , the fii st of a typical 
“onion-peel” foimation 

M S A 41 S2037-56 The patient is a 52 yeai old white woman who enteied St 
John’s Hospital on August 27, 1955 In 1952 she had a thyioidectomy done and stated 
that she had had a cough evei since this opeiation She has also had hoaiseness thiec 
months following the suigery In May of 1955, an x-ray film was made and she was 
found to have a mass in the right uppei lung field She was advised to have suigeiy, 
but refused She enters the hospital at this time foi suigeiy The physical exami- 
nation revealed a well-healed thyioid scar with her caidioiespiiatoiy system being 
negative Howevei, theie was possibly a soft systolic muimur piesent at the apex 
The balance of the physical examination was negative At suigery a 6 cm “tubercu- 
loma” was found lying in the posterioi segment of the right upper lobe This was 
removed in a wedge resection The mass measured 4x3x3 cm It was extremely 
hard and also contained a gray-white plaque on the external surface The plaque 
measured 12 x 10 mm Beneath it there was a rounded tumor mass measuring 2 cm 
in diameter It contained a soft, central yellowish-gray core Around this there weie 
grayish-yellow laminations The microscopic examination revealed a central area of 
calcified material with a wall of dense fibrous tissue No cellular reaction was noted 
Theie was occasionally a few lymphocytes seen The adjacent pulmonaiy tissue was 
not remarkable Diagnosis “Tuberculoma” of the right upper lobe of the lung 

Comment This case has every gross and micioscopic characteiistic of 
histoplasmosis, yet no yeast bodies -were ever found Theie was appaiently 
a beginning focus near the centei with a gradual build-up around the 
periphery, like winding a ball of twine One outstanding featuie, and one 
that may account for the absence of yeast bodies, was the absence of 
pockets of dense caseation If yeasts were present, we did not find them, 
but it has been explained that a section 6 /i thick represents only about 
one two-thousandths of the whole mass There may not have been the 
right conditions for formation of the caseation and consequently the 
“awakening” of the yeast bodies The leason for the dense fibiosis on one 
side IS not apparent This was described as a “plaque 10x12 mm ” This 
case IS classed as a doubtful case, but fiom all appearances and past ex- 
periences in observing a large numbei of lesions it is probably histoplas- 
mosis, since it IS typical in eveiy way except the presence of parasites 

At the piesent time we have no concxete answei to the question of why 
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these lesions do not show paiasites yet they keep on expanding There is 
something still lacking in our methods and in oui knowledge of the disease 

FIGURE 8 FIGURE 9 



FIGURE 10 FIGURE 11 FIGURE 12 


Figwe 8 (A) A microscopic field of a G M S stained section in the dense central, 

calcification marked at “a” m Pig 7, shelving innumeiable yeast bodies X 3400 — 
Figure 9 (B) A polariscopic view of same, showing “Maltese ciosses ” X 3400 
Figuie 10 (C) A microscopic field of stained section extending outward into the zone 
marked “b” in Fig 7 G M S stain X 3400— Figure 11 (D) A microscopic field ot 

stained section still further out toward the periphery — Figure 12 (E) Similar to 

Fig (D ) 
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The Von Kossa calcium stain only exaggeiated the findings observed on 
the H and E stain Theie was no indication of an alveolar pattern as in the 
next case to be shown The Von Kossa stain divides the field into the 
expanding type fiom one that lepiesented an entiapped infiltrate 

Encapsulated infiltiates have an entirely different oiigin and appear- 
ance These lesions aie made up of pockets of caseation which probably 
emanated fiom laigei collections of histocytes laden with paiasites Vaii- 
ous fibious bands sepaiate many of these caseous foci in the central pait 
of the lesion and aiound the penpheiy is a heavy layei of dense fibious 
tissue that ciicumsciibes the whole mass Some of these may be the 
paienchymal foims of a piimaiy lesion Typical of this type is shown in the 
next case, Figs 5, 6 and 7 

ELS A-15 No 24,493, was a 49 yeai old Pemiscot County housewife She was 
exposed to a son who had tubeiculosis She was admitted to the hospital on Pebiuaiy 
27, 1955 

Her histo skin test was positive 12/16 (12 mm induiation, 15 mm eiythema), 
weakly positive (3/5) foi tuberculosis All complement fixation tests for histoplasmosis 
weie negative All sputums were negative for acid fast bacilli and H capsulatum 
The x-ray film levealed a slight effusion at the left base and a spheiical lesion in the 
left midfield of about 3 cm in diameter There also was found model ate bronchiectasis 
in the light middle lobe A wedge lesection was perfoimed on Apiil 12, 1955 to re- 
move the dense round lesion 

The pathological examination revealed a solid fibroid mass 2-3 cm in diameter 
Theie was a slight softening with some calcifications in the center 
A G M S stain levealed a remaikable distiibution of many yeast bodies in the 
centers that showed the most caseation and calcification There were hundieds in 
the cential aiea with a diminishing number outwaid to the fibrous tissue Theie 
were no full sized forms out near the maigin, but many small forms measuimg as 
small as 0 5 n that polarized light and many still smaller that did not produce the 
usual Maltese cross on polaiization Some showed only a point of light, otheis showed 
nothing A small focus of dense calcification out fiom the center revealed many 
budding parasites, but theie were not as many as weie in the central focus The 
lighter crescent of calcification did not show any forms, large or small 

Comment It is difficult to say what is the couise of events in this type 
of lesion Fiom the appeal ance, howevei, it seems that the fibrous tissue 
becomes shut off from nourishment and giadually undergoes a chemical 
disintegration and caseation Calcium ions slowly penetrate the mass and 
produce the insoluble calcium soaps in the form of a calcified matrix of 
vaiying degrees of density depending peihaps on the age of the process 

There appears to come a time when the conditions are suitable for the 
growth of the yeast bodies so that any dormant foims that were trapped 
at an eailiei time will become active From numeious obseivations these 
forms begin as small black ring bodies (approximately 0 5 p. in diameter) 
and giadually enlaige to 2, 3 and 5 mm as the adult lound to pear-shaped 
yeast What the 0 4 ja, 0 3 p. and 0 2 p. forms can be is only speculation, 
but some of these small foims othei than coal or iron particles appeal 
also to be pait of the yeast cycle This theoretical concept fits the facts 
better than any other we have found To suggest that the parasites come 
fiom without would be untenable because the mass is stiictly avascular 
The only thing left is to assume that some lemain as lesting residues 
(peihaps endospoies) of active paiasites of an earlier and active process 
Some noimal sized paiasites may have peisisted but the small microspoies 
are still unaccounted foi 
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A most Intel estmg featiue was that the calcium stain (Von Kossa) 
leveals a lemaikable pa item in the whole cential aiea consisting of poly- 
gonal shaped patches that coiiespond to the oiiginal alveoli The borders 
aie made up of calciiim-impiegnated round bodies which might be due to 
a combination of the calcium with nucleic acid of the alveolar cell nuclei 
This would indicate that instead of beginning as a small focus and building 
outwaid, the original focus was piobably an infiltrate involving many 
alveoli Aftei the building up of the capsule the enlaigement piogressed 
the same 

The thud gioup, oi nodulai type, langes fiom a soft grayish mass that 
may vaiy fiom a millimeter oi two up to I14 cm in diametei or to dense 
encapsulated and calcified and even ossified lesions The soft lesion gen- 
eially has moie of a bluish-giay appeal ance than a tubeicle of similai size, 
but this is not a shaip diffeientiation The micioscopic appeal ance lesem- 
bles veiy much that of a caseous tubeicle with a cential area of debus 
sui 1 ounded by a hy aliinzed band of caseated fibi ous tissue outside of which 
may be yaiying amounts of gianulation tissue Sometimes the lesions may 
be multiple as shown fiist by Chiistie and Peteison The central aiea of 



e IS (A) A zone maiked by “c” m Pig 7 wheie theie is still fibrous tissue The 
daik staining bodies aie smallei and assume a lound gianulai 'iPPeaianw Most show 
no bnefiingence, but one in upper left is typical G M S stam X 3400 17 

(B) Polar iscopic view of Pig 13 Oniy 2 or 3 show a faint birefiingence G 
X 3400— Fipr«e 15 (C) Still further out in the fibrous tissue G M S ^ X 34UU 

—Figure IB (D) Polaiiscopic view of Fig 15 Only one slmws typical birefringence 
Otheis only show points of light They may be aiteiacts X o4Uu 
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these masses is usually less dense than that of a coiiespondmg tubercle 
Theie is a complete absence of poljTnoiphonucleai leukocytes, lymphocytes 
and plasma cells, but occasionally led blood coipuscles may seep into the 
cential aiea fiom the gianulation tissue outside the wall As pointed out 
by Binfoid^'* the capsule is commonly made up of a palisade-like ariange- 



Figute 17 (A) A miciophotogiaph of the cential aiea of Fig 7 (the blood vessel 

marks the geneial location) Note the outlines of the alveoli caused by the calcium 
deposits in the alveolar wall, and possibly to a calcium salt of nucleic acid in the dis- 
integrated nuclei of the alveolar walls X 48 Von Kossa stain — Figure 18 (B) 

Another view similar to that of Fig 16 
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men! of cells pointing towaid the cenlei of the lesion As these lesions 
become laigei, a cential device appeals that expands into a cavity Indenta- 
tions mav occui in the wall and a neciosis may extend fai out info the 
tissue at one oi seveial points aiound the peiipheiy The fibrous tissue 
usually becomes hyalinr/ed The cential aiea is made of caseous debus, 
disintegrating led cells and maciophages, but no polymoiphs oi lympho- 
cytes Theie is geneially a much thinnei type of giayish neciotic pus than 
theie IS in caseous tubeicles Some of the lesions may become densely 
encapsulated and go thiough the same evolution as that obsezved in 
tuberculosis The cential aiea mav become densely calcified and actually 
ossified, which lepiesents lesions of moie than a decade in age In piacti- 
cally all these lesions we have found laige numbeis of the suspicious bodies 
that aie thought to be H capsulatum The significance of these lesions 
wit?i lespeci to latei disease is not deteiminaWe fiom the data at hand 
It IS thought possible that in the oldei lesions, especially the ossified ones 
seveial decades old, the paiasites aie dead The leason is that in some 
of the lesions no budding foims weie found and some had lost biiefiingence 
almost entii elv, but this is onlv speculation 

Two illustiative cases will be given 

D H B 21 No 25,139 (Fig 19A) This Mas a 45 veai old Cakhvell County faimei 
who lecentlv mms in St Luke’s Hospital m Kansas City foi dianhea, fevei, cough, 
fatigue, loss of u'eight which liad taken place o%ei a tliiec month penod An x-iay film 
levealed an infiltiate m the light apex vith a diagnosis of piobable tubeiculosis He 
was advised to entci the Missouii State Sanatoiuini 

His past histoiv levealod that he had appendectoinv in 1935, tonsillectomy in 1937^ 
and stomach lesection foi ulcci in 1049 Laboiatoiv examination levealed one skin test 
w'eaklv positive foi histoplasmosis Many w'cie negative Theie wms one weakly posi- 
tive complement fixation test foi histoplasmosis with seveial negatives The tubeieuhn 



FIGURE 19 FIGURE 20 .ariti 

Figiuc 19 (A) Roentgenogiam of D H B21, No 25,139, taken on 

showing a fibioid and paitly infiltiative lesion light subapex ( 
Roentgenogiam of T P B23, No 25,223, taken on Novembei 10, 1955 showing a m 
inflammatoiy type of lesion in the left subapex 



Vol \\\IV 


BENIGN PULMONARY HISTOPLASMOSIS 


131 


test was entuely negative Seveial cultuies of the sputum weie positive foi H 
capsulatum as well as positive on mouse inoculation A cultuie of the lung tissue 
vv'as also positive foi H capsulatum 

On Decembei 13, 1955, light uppei lobectomy was peifoimed by Di Poik and his 
assistants The pathological findings weie as follows The specimen was that of the 
light uppei lung lobe The lobe was of a leddish-black appeaiance on the suiface 
with many black outlines of lymphatics On section, the appeaiance lesembled some- 
what that of a tubeiculous piocess Seveial cavities and many masses of caseous ma- 
teiial weie seen The appeaiance lesembled that of tubeiculosis but the hue and aiiange- 
ment of the caseation and the chaiactei of the caseation lesembled that found in 
histoplasmosis The laigest cavity in the subapical legion measuied about 2^2 ^ 3 cms 
in diametei Theie weie seveial bands acioss this cavitv The cavity wall lining was 
slick and seious-like in appeaiance It was coveied by adhesions that extended out 
into the paiietal pleuia and coveied an aiea of seveial centimeteis ovei the dome of 
the lobe The othei cavities weie smallei in size and did not have this bullous-like 
appeaiance They weie found in the subapical legion and extended well down towaid 
the base of the uppei lobe They langed fiom 5 to 10 mm in diametei Most of them 
were multiloculai The walls of these cavities weie about 2 mm in thickness and had 
a diity-giay gianulai appeaiance Theie was a soit of diity-giay thin pus that 
was contained in these cavities which did not lesemble the pus oidinaiily found in 
a tuberculous piocess Theie weie some infiltiative aieas wheie the excavation of 
the cavity had not taken place All togethei theie weie piobably 8 to 10 diffeient aieas 
of cavity foivnation oi of infiltiation fiom this disease piocess The lymph nodes 
did not leveal anything giossly The bionchi seemed to be noimal 

Micioscopic examination of a numbei of sections levealed lathei extensive chronic 
granulomatous involvement wheiein theie was seen much paienchymal leplacement 
by vaisnng sized lesions, some of which had a tubeicle-like foimation of fibious ele- 
ments and cential multinucleated foieign body giant cell fonnation Othei s presented 
an occasional small central area of necrosis and around winch there was pronounced 
fibious proliferation and a chionic inflammatoiy reaction of a mixed type Theie 
were seen several ii regular outlined lesions of caseoneciosis in w'hich the lining elements 
weie made up of compact fibious tissue containing one to several multinucleated giant 
cells and relatively small numbei s of leactive ceils In some sections there were also 
seen pneumonic involvement wherein the alveoli weie filled with maciophages, some 
of which contain hemosideiin pigment, otheis cellulai debus In some of the giant 
cells theie weie seen asteroid stiuctuies, in otheis amorphous structures and occasion- 
ally some contained oval shaped, small, clear vacuole-like structures The lesions did 
not appear to be typical of tuberculous involvement Sections stained by the PAS 
stain levealed an occasional stained intracellular stiuctuie compatible with Histo- 
plasma capsulatum The diagnosis was chronic granulomatous pneumonitis with cavi- 
tation secondary to Histoplasma capsulatum The supplementary report revealed that 
the G M S stain identified many lavender stained bodies that were 3-5 microns in 
size and weie compatible with H capsulatum Final diagnosis Pulmonary histoplas- 
mosis 

Comment It is highly probable that thiee oi four of the old calcific 
lesions weie part of an old “piimaiy complex,” as Straub and Schwaiz^'’ 
have reported, but since we weie not able to examine all of the lymph nodes 
it was not possible to piove this suspicion Several cases of definite piimary 
complex of only a few yeais’ duiation will be lepoited latei 

In the moie caseous lesions, even though they are well encapsulated, 
it IS thought that most of the paiasites aie living, largely because of 
budding foi ms piesent In fact, some evidence seems to point to the fact 
that theji' suivive as long or much longei than do tubercle bacilli in a 
similai type of lesion Thus the earner state may be prolonged indefinitely, 
even if only a few infections evei develop into clinically active disease 
The yeast bodies aie found in great abundance in caseation in contiadis- 
tinction to tubercle bacilli 

Some of these lesions may be similai in nature to the large encapsulated 
CJicumsciibed lesions, except that the defensive balance operated sooner 
and produced a heavy impervious capsule that kept the lesion small and 
the parasites within bounds 
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The fouith gioup of cases consists of chronic pneumonitis These have 
been fanly well desciibed by Binfoid and others, and it would appear 
that the development of these lesions is lather constant Piobably it would 
be well fiist to desciibe the appearance of these lesions fiom the stand- 
point of gross pathology The condition existed in at least five of the cases 
that we studied and the pneumonitis extended into the fairly noimal lung 
tissue beneath the cavity usually fiom 2 to 3 cm The appeal ance and the 
feel of the lesion giossly was similai to a tubeiculous caseous pneumonia 
Micioscopically, howevei, theie was a considerable diffeience between this 
and an acute tubeiculous lesion Finding this type of lesion in a patient 
that has been tieated foi a long time with anti-tuberculosis diugs is strong 
evidence in favoi of histoplasmosis There was consideiable vaiiation m 
the pattern, but most of the lesion is gianulomatous with epithelioid cell 
piolifeiation and vaiying numbeis of Langhan’s giant cells (Figs 23 and 
24) Theie may also be aieas of eaily oiganizing subacute fibrinous pneu- 
monia with varying numbeis of histiocytes present Then aiound the mar- 
gins may be purely histiocytic infiltration, some of which may contain 





FIG 

23 


fig 

24 


Fiaui e 21 (A) A low powei view of two of the fibioid cavities shovm in 

H & E X 6 — Ftgwe 22 (B) A higher magnification of wall of cavity ^ 

m Fig 19 H & E X ^^-Frgu.e 2S (A) A still higher nmgnificatio^^f wan^^^^ 
cavity of Fig 19 Note palisade arrangement of cells H & E X 160 ^ tgu e ^ 

(B) An area of chronic pneumonia in lung tissue showng alveoli 
ganizing fibrous exudate, with alveolar cells and macrophages H & E X 
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paiasites, but as a lule the paiasites weie very laie in the granulomatous 
paits of the lesion 

T P B 23, No 26,223 (x-ray shown in Fig 19B), was a 49 yeai old Ozark County 
fanner who had foi 12 months complained of malaise, weakness and inability to cope 
with his duties A Mobile Unit found the lesion in the uppei lobe of the left lung 
and he was sent to this hospital 

The skin test was found stiongly positive for histoplasmosis and negative for tuber- 
culosis Complement fixation foi histoplasmosis was negative One sputum specimen 
was positive on cultuie and produced disease in a mouse as repoited by Di Purcolow 
All other tests weie negative including cultuie of lung tissue and lymph nodes Since 
the lesion was isolated in the left uppei lobe the confeience decided upon excisional 
surgery because of the possibility of cancel 

On Novembei 15, 1956, therefoie, Di Polk and his assistants did a lobectomy of the 
left upper and an excision of hilai nodes (Figs 25, 26 and 27) 

Pathological findings of the uppei lobe of the left lung and hilai nodes Gioss The 
disease was lathei extensive but there was much good lung tissue lemaining, especially 
in the lingula and in the middle poition In the apex theie was a great deal of caseous 
mateiial and theie weie two oi thiee small cavities, one of which measured 23/2 cm 
in diametei with giayish, lathei caseous walls, 2 to 3 mm m thickness Theie were two 

01 thiee aieas of what appealed like caseous pneumonia adjacent to these cavities 
In this pneumonic aiea weie several soft, rathei dry caseous “tubercles” measuiing 

2 to 5 mm in diametei Theie were two to three cavities that measuied 1 to 2 cm 
in the midpoition of the lobe The only abnoimal feature in the lingula was that it 


FIGURE 25 FIGURE 26 FIGURE 28 



FIGURE 27 FIGURE 29 


Figuie 25 (A) A sketch of lesected uppei lobe of T P B23, No 25,223, purpoiting 

to show the cystic piotiusion at “a,” the chionic pneumonia at “b,” and the atelec- 
tasis at “c” — Figuie 26 (B) A slightly enlaiged caseous focus fiom the consolidated 

region below the cystic cavity -with eaily cavity foimation H & E X 4 5 Figuie 27 

(C) A low powei photo of section of the chionic pneumonitis at “b” in Fig 23 H & 
E X 4 5 — Figuie 28 (A) A highei magn fication of aiea maiked off in Fig 25 H 

& E X 2Q— Figuie 29 (B) A still highei magnification of an area of the chronic 

pneumonitis Note the impeifect giant cells, fibroblasts, fibrosis, maciouhae-es and 
the few lymphocytes with no polymorphs H & E X 140 ^ ’ 
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had much hypostatic conROstion The lymph nodes neat the hilum weie not particularly 
enlarged and contained black pigment The bronchi -were practically normal 

Jihcroscopic examrnatron sho^\ed a chrome granulomatous inflammatory reaction 
chaiacteii7ed by presence of areas of caseoneciosis as ivell as areas of caMty forma- 
tion and also small areas of pneumonre inflnmniatory reaction The cavitations and the 
areas of caseoneciosis ucic bordered by fibroblasts arranged more or less in a picket- 
fence formation uith an occasional mononiicleated cell of irregular outline Adjacent 
and also in other more distant areas there was a pneumonic involvement wherein the 
alveoli were filled with iiunieious histiocytes mostly of fibroblastic type Occasionally 
these show’ed an early central caseation A few of the giant cells contained asteroid- 
like stiuctuics and examination under high power and oil immersion showed the 
presence of only one small rounded inti acellular structure w’hich resembled a yeast 
body Piolimiiiaiy diagnosis r\ns histoplasmosis 

A le-examination of the slides stained by PAS stain revealed many phagocytic 
monocytes that contained bodies appearing like Histoplasma capsulatum The G M S 
stain revealed many trpical veast-like bodies, some in the cavity w-alls showing 
budding, as w'ell as a gieat many in the encapsulated aieas These w’ere of the same 
size and chaiactei of Histoplasma capsulatum Final diagnosis — Histoplasmosis 

The fifth gioup, the ulceiative type, may be divided into the caseo- 
ulceiative and fibioid The foimei weie cavities developing in caseous areas 
similai in most lespects to the caseous nodular lesion, except that they tveie 
laigei and it lesulted in a cential cavity which communicated with a bion- 
chus (See Fig 26 ) Paiasites may be found in the walls of most of these 
lesions, but they weie not as numeious as they weie in the encapsulated 
lesions In the othei type of ulceiative lesion, the fibioid type, the cavity 
may be of a cystic natuie with a lelatively smooth wall and a thin fibious 
cyst-like bulla that extends above the suiface of the lung Anothei form 
was found to have a thin wall as a lesult of a lapid desti action of lung 
tissue similai to that of a piogiessive tubeiculosis Again theie weie cases 





FIGURE 30 FIGURE 31 


Fiffme 30 (A) Roentgenogram of H T , B28, No 26,098. takeir o" Sepjenibei 16 1949 

showing a fibroid apical lesion in the left apex and a few nodules below It w 

a moderately advanced tubeiculosis with an apical cavity because 

taken on August 31, 1956 showing what was thought to be a Pneumothorax because 
of the fibnn body showing Instead it was found to be a completely destroyed rung 
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wheie theie was a dense fibioid wall as much as two centimeteis in 
thickness, simulating chronic fibroid tuberculosis In piactically all but 
the recent ulcerative lesions, parasites weie lather scarce in the cavity 
walls and difficult to culture, but were found in great numbeis in the 
adjacent encapsulated lesions, either in the pulmonaiy tissue or in the 
lymph nodes An illustration of a progiessive ulcerative lesion is afforded 
by the next case 



Figuie 32 (A) A low powei view of dense ossified paienchynial lesion shown in 

Fig 31 Theie was also a l 3 miph node lesion left behind, peihaps the lymph node 
component of an old piiniaiy Small dots enciicle seveial aieas in which yeast bodies 
weie found H & E X 4 6 — Figiiie 33 (B) An enlaiged aiea outlined in black ink 
Note the bone and maiiow — Fignie 3i (C) Micioscopic view of yeast bodies found 
in area outlined by dots in Fig 32 G M S stain X 3200 — Figiae 35 (D1 Anothei 

field outlined by the dots in Fig 32 G M S stain X 3200 
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H T B 28, No 26,098 This ^\.ls a 55 jcai old widowed Mississippi Countv laboi 
He gave a hisloi v of having a 12 veai coal mining cxpeiience in Kentucky 25 yeais ago 
Since then he has woikcd in tiinbei and saw-milling ^ ^ ® ® 

f+I* 1 ^? 7^“/® "pneumonia" and seveial gastio-intestinal 

attacks thought to be due to gall stones and foi which he was opeiated on in S 
Moie lecently he had seveie chest pains with pioductne cough, loss of w^eight chills 
nightsweats, stieaked sputum and bouts of fevei An \-iay film showed a snot on 
the Mt „PPM lung Md By 1M7 he had n la.ge hemonbngo™ .creSned h,m ?? 
bed foi si\ weeks Tubeicle bacilli weic ncvei found An x-iay film in 1949 w'as 
read as model atclv advanced tubeiculosis with a well defined cavity” Again on 
Januaiy 14, 1950 “Right negative except foi calcifications in the hilum Left 
Dmuse haziness in the apex with ill defined mottling in the second inteispace” This 
W'as aftei the patient had been admitted to oui hospital on January 13 1950 He 
was dischaiged Mav 5, 1950 as nn aiicstcd case 

As a checkup an x-iay film taken August 11, 1953 w'as lepoited as follows “Right 
no change Left The aieas of laiefaction in the uppei lobe of the left lung w'eie 
laigei and so weie the emphvsematous blebs seen in the lowei lobe ’ On Maich 19, 
1955 Right lemains cleai Left Has been completely destiovcd since the pievious 
film The entue uppei thud was occupied by a giant bleb or evst and multiple large 
cysts occupy the jcmaindei of the lung field” 

On July 13, 1956 he was le-admitted to the hospital and the x-iay film leading 
W'as lepoited as follow's “The left lung was thought to be cOilapsed with effusion and 
empyema In the light apex theie was an aiea of laiefaction consideied to be a small 
cavity” He had “heait tiouble" with edema of the exticniities He was treated wnth 
digitalis foi the heait tiouble and was unable to woik since then He W'as advised 
to le-entei the sanatoiium but lefused, giadiiallv becoming woise until he became 
bedfast He developed pain in the chest w"!!!! continuation of the s\'mptoms and had 
tw'O lathei laige hemoiihages ovei the last tw'o jeais befoie the second admission 
on July 13, 1956 

The laboi atoiy examinations have been unifoimlv negative foi acid fast bacilli 
although theie w'as abundant sputum and theie weie a laige numbei of examinations 
One sputum cultuie was positive in oiii laboi atoiv foi H capsulatum Thiee succes- 
sive gastiic lavages w'oie also positive foi H capsulatum as was one fluid fiom the 
chest cavity All subsequent examinations foi H capsulatum w'eie negative or the 
cultuies weie ovei-giow'n with bacteiia and Geotiichum The complement fixation 
test thioughout this patient’s second stay in the hospital was lathei stiongly positive, 
going as high as 1 64 dilution The tubeiculm skin test w'as w'eaklv positive Theie 
were no othei positive findings, including the subsequent examination of the lesected 
specimen foi yeast by both Di Fui colow and oui ow'n laboi atoiy 

Aftei due consideiation in the Staff Confeience pneumonectomy was decided upon 
and was earned out by Di Polk and his assistants on Septembei 19, 1956 The patho- 
logic findings weie as folloivs The gross specimen lepiesenting the w’hole left lung 
was made up of an extensive cavity that involved the gieatei pait of the organ The 
ovei-all dimensions of this specimen, including the decoitication of the pleuia, w'as 
about 20 ems fiom apex to base and about 15 cm \vide and 10 cm in the thud di- 
mension It was difficult to estimate the dimensions of the cavity but it was a centi- 
meter or two less each w'ay than that given for the over -all measurements There were 
numerous blood vessels that crossed the cavity from the apex all the w'ay to the base 
On dissecting dorvn the larger bronchi, over half of them w'ere found to terminate in 
this huge cavity The average bionchus was about 4-5 mm in diametei when it enteied 
the cavity and there was a smooth opening of the bionchus at the point of entiy This 
opening was rather flaccid and tended to make a valve-Iike structuie in the cavity 
and helped to keep it distended Around the trunks of the mam bionchi w'eie areas 
of solid black atelectatic lung tissue 

Microscopic examination show'ed very extensive alteration of the normal pulmonaiy 
tissue by chronic inflammatory process in which there was much fibrous proliferation 
with replacement of pulmonary tissue In areas bordering the grossly described cavi- 
tation, portions presented granulation tissue formation overlying an area of «vaiin- 
hke material More peiipheially there was fibrous prolifeiation with secondary hyalin 
changes A portion of the cavitation presented a proliferation of the bronchial epi- 
thelial mucosa and occasionally this presented a metaplasia into the squamous ceu 
type of epithelial membrane In one section there was an exudative lesion j 

there were some neutrophils and mononuclear maciophages many of w’hich contain 
ingested ce lular debris and in a few theie weie seen intia^llulai mclusmn stiuctur^ 
w'hich are round and had a capsular halo around them PAS stained tissue s 
within this lesion several stained round structures wnth a clear halo around tnem 
which moiphologically were compatible and certainly very suggestive 
capsulatum A section of several lymph nodes showed the architecture to be esse 



Vol XXMV 


BENIGN PULMONARY HISTOPLASMOSIS 


137 


intact The lymphoid follicles piesented active noimal centeis In one theie weie a 
numbei of histiocytes containing anthiacotic pigment No gianulomatous inflamma- 
toiy lesions weie seen Diagnosis Left pneumonectomy showing chionic gianuloma- 
tous pneumonitis with giant cavitation due to Histoplasma capsulatum 

Aftei a stoimy postopeiative peiiod he expiied Septembei 29, 1956 All organs, 
both gioss and micioscopic, weie not gieatly abnoimal Only the anatomic diagnosis 
will be needed foi the puipose 

(1) Missing left lung — status postpneumonectomy 

(2) Chionic gianulomatous inflammation of light lung, piobably histoplasmosis, 
although no paiasites weie found 

(3) Atelectasis of light middle and lowei lobes 

As with the othei specimens, a i e-examination of the mateiial of this case was pei- 
foimed and a seaich foi encapsulated and calcified lesions was made by veiy carefully 
sectioning every pait of the lung specimens The oldest calcified lesions weie heavily 
encapsulated with fibious and ossified tissue and theie weie many eiosions aiound 
the border and some extended into the centeis of the lesion The open spaces left were 
filled TOth bone maiiow suirounded by thin marginal stiips of bone 

The G M S stain levealed a laige numbei of yeast bodies in seveial pockets wthin 
the calcified center (see Pigs 32-3o incl ) Theie weie seveial accumulations of veiy 
small spoie-like bodies in some places that appeared to be the beginning of the evolu- 
tion of yeast bodies Some of the largei spoie-like bodies weie birefiingent The 
smaller ones, less than one micion in diametei, only showed as a blight to oiange 
point of light 

A few parasites were found in the wall of the cavity but they would have been 
missed had not the othei s been found in the calcified lesions 
Pinal diagnosis Pibio-calcareous and ulceiative histoplasmosis 


Pai t II of this papei ivill appeal in the Septemhei issue of 
Diseases of the Chest 



The Place of Steroids in Pulmonary Disease"' 


HARRY SHUBIN, MD, FCCP, ROBERT LAMBERT, MD, FCCP, 
CHARLES A HEIKEN, M D , FCCP and SAN SINGHAPHAKDI, M D 

Pluladelphia, Pennsylvania 


This piesentation will confine itself to the use of the steioids and then 
lelationships, bad and good, to tubeicnlosis 

Although the clinical significance of the adrenal glands was first le- 
ported by Addison in 1855, compaiativelv little was known of its phys- 
iology until Selye showed its lelationship to the “stiess mechanism” 
Fuithei studies bv Hench, et, al , pioved clinically the lelationship of 
coitisone in inflamniatoiy and alleigic leactions 

Even at piesent, the coiticosteioid piepaiations aie cleaily labeled as 
be Jig contia-indicated in patients with active tubeiculosis This is due 
to the adveise affects fust noted in eaily animal expeiiments^"’ and m 
humans in whom coitisone caused an exaceibation of a pieviously un- 
known or quiescent tubeiculosis 

Repoits in the liteiatuie leeeiitly by vaiious investigatoi tend to 
show that the coiticosteioids can be given safely with occasional diamatic 
lesults in active tubeiculosis as long as anti-tubeiculous theiapy is being 
simultaneously administeied This is especially tiue in fulminating tubei- 
culosis such as miliary and tubeiculous meningitis 
This papei, theiefoie, will seem paiadoxical, for it will tend to condemn 
a tieatment wheie it has been pieviously advocated and advocate a tieat- 
ment wheie it has pieviously been condemned 

Following the excellent lesults obtained in the tieatment of iheumatoid 
arthritis,^*^ bionchial asthma, inflammatoiy and alleigic deimatitis, and 
eye conditions, its use has expanded to iheumatic fever, nephiosis, lupus 
erythematosis and other collagen diseases, blood dysciasias, etc 

The first portion of this presentation will discuss cases of reactivated 
tuberculosis seen by the authors in patients leceiving the coiticosteioids 
for a vaiiety of conditions The reasons foi reactivation and possible 
methods of prevention will also be discussed 

The second portion will review the results obtained by the use of 
steroids in patients with acute and chronic tuberculosis, who also were 
receiving antituberculous therapy 

While it may be true that the number of reactivated tuberculosis cases 
is comparatively small in proportion to the general usage of the steroids, 
nevertheless they are being seen with increased fiequency by chest 
specialists^^ and warrant a flag of caution to our colleagues in other 
fields of medicine Chart 1 

The following cases illustrate typical reactivation 


’'Philadelphia Geneial Hospital, Noithein Division, and Rush Hospital 


138 



Vol \\\IV 


STEROIDS IN PULMONARY DISEASE 


139 


CHART 1 

ACTIVE TUBERCULOSIS BY DISEASE TREATED 

WITH STEROIDS^ 

Total Patients 

38 

Rheumatoid Arthritis 

11 

Bronchial Asthma 

10 

Boeck’s Sarcoid 

5 

Periarteritis Nodosa 

1 

Lupus Eithematosis 

3 

Dei matitis — Allei gic 

4 

Addison’s Disease 

1 

Ocular Diseases (Uveitis etc ) 

2 

Polycythemia Vera 

1 


'Not one case coveied by antituberculosis diugs 


D K — This 33 yeai old, white, nurse was first seen in 1950 with lesions in the 
left hilai region and light mid-lung field During the next three years, this bilateral 
granulomatous type lesion gradually piogiessed to involve both mid-lung fields 
She was completely studied at the Univeisity of Pennsylvania and bacteiiological 
studies were negative The tuberculin test, however, was positive She continued 
to work until 1953, when she went to a hosp tal in Texas While theie, hei con- 
dition was diagnosed as saicoidosis and coitisone was administeied 
At the end of one month, she returned to Philadelphia and because of productive 
cough and fever, she was readmitted for check-up X-ray film revealed giant cavity 
in the light mid-lung field Sputum at this time was positive for tubercle bacilli 
She IS still being treated for tuberculosis but is now on an out-patient basis after 
three years in the hospital (Figure 1) 

R H — 40 years, colored, man Had his first x-ray fiim taken in April 1956 which 
levealed large thin-walled bullae in both upper lobes with fibrosis extending from 
the hilum in both mid-lung fields Tuberculin tests negative on a 1 strengths, re- 
peated sputum negative for acid fast bacilli Scalene node biopsy was reported 
positive for sarcoidosis He was placed on cortisone for one month without anti- 
tuberculous coverage 



FIGURE 1 
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Two months lalei, w'liile w'oiking at a steel mill, he had hemoptysis and was hos 
pitali/cd wdicie \-iay films levealed e\udati\c type infiltration involving both lower 
lung fields Sputum at this time was highly positive foi tubeicle bacilli 

He w'as then sent to Rush Hospil.il and stalled on stieptomycin .and INH He has 
impiovcd on this legime, although model ale coi pulmonae has developed While the 
etiology of saicoid has not been definitelv pi oved, we feel these patients should not 
have steioid theiap\ without antitubeiculous diiigs (Figuie 2) 

S P — 50 veais, while, man, was admitted to Temple Univeisity Hospital in July 
1954 His past histoij' ic\oalod disseminated lupus crvthomatosis foi one year, during 
which he leceived 100 mgm coitisoiie daily On admission, he was semi-stupoious, 
had left hemi paiesis, and \-iav films showed far advanced exudative pulmonary 
disease Tubeicle bacilli weic found in his sputum He leceived stieptomycin, INH 
and PAS, coitisone was discontinued .ind ACTH 20 U daily was given for two 
months He was tiansfeiicd to Eagleville .ind Potassium Paba was started in Sep- 
temboi 1054, aftei slopping the ACTH, but continuing INH and streptomycin This 
legime is still being continued and be has had no lecuiience of lupus wath apparently 
stable inactive tiibei culosis, .iftei being at home foi one yeai (Figure 3) 

L H — This G3 veai old, coloied, man, was admitted to Rush Hospital Februaiy 10, 
1056 foi evaluation of lesion of chest He bad been tie.ited in the arthiitis clinic 
of anothei hospital since Tune 1055 Dining this time he lost weight and developed 
cough He had been well until June 1955 when he developed artliiitis of middle 
fingei of left hand followed bv swelling of hand and waist Shoitly theieafter, his 
knees became swollen and tondci 

Chest x-iav films on Febiuaiv 16, 1056 showed modeiately advanced reactivated 
fibiocaseous pulmonaiv' tubci culosis of the light uppei lobe X-iay film of knees 
showed evadonce of ihcumatoid aithiilis of light and left knee joints His erythiocvte 
sedimentation late was 69 mm in 60 minutes Blood seiologv was leactive in Kolmer 
and VDRL Sputum positive foi tubeicle bacilli Aspiiated fluid fiom the knee was 
negative on smeai and cultuie for acid fast bacilli 

Theiapy wms instituted with stieptomv'cm and PAS and oithopedic care given 
to his knees DuiaciIIin was given, 600,000 units daily, foi 10 davs foi leactive 
seiologv He showed clinical impiovement became .nfebiile, and slightly gained weight 
This indicates the dangei of using steioids in aithiitis without pieliminaiy and 
follow-up chest \-iav films foi pulmonaiv pathology (Figuie 4) 

W C — wms admitted to Rush Hospital Decembei 4, 1966 with a diagnosis of bion- 
cliial asthma and possible pulmonaiy tubeiculosis Past histoiv was positive for 
syphilis, foi which he received tieatment with the last seiology repoit being negative 
a month piioi to this admission Befoie being hospitalized at Rush, he was in another 
hospital foi asthmatic attacks and had a histoiy of 20 lb weight loss Duiing that 
hospitalization he was told that he had pneumonia He developed indigestion and 
bloody stools but a gastiointestinal senes was negatn^e Howevei, he impioved on 
an ulcei legime While at Chestei Countv Hospital, he had leceived cortisone loi 
lesistant asthma He was consistently negative foi acid fast bacilli while at 
Chestei County Hospital How^evei, at Rush Hospital, sputum on smear was positive 
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THE 

CHART 2A 

USE OP STEROIDS IN TUBERCULOSIS WITH 
ANTITUBERCULOUS THERAPY 

Acute Tuberculosis 


33 Patients 

Miliary 

12 

12 excellent 


Meningeal 

11 

8 excellent 

3 deceased 

ri encephalitis 
•j 1 within 72 hrs 
[l staph-pneumonia 

Pneumonic 

8 

7 excellent 

1 deceased (within 24 his ) 

Lymphatic 

2 

2 excellent 



on thiee occasions He was then placed on streptomycin and INH X-iay films of the 
chest revealed evidence of caseous pneumonic -disease of the left uppei lobe on Decem- 
ber 5, 1956 The last film on Febiuaiy 8, 1957 showed impiovement in the pulmonary 
tuberculosis with residual evidence of cavitation, with positive sputum 

This patient illustrates two complications of steioid theiapy, that is, the reactiva- 
tion of pulmonary tuberculosis and exaceibation of gastiic ulcei with possible gastro- 
intestinal hemorrhage (Figure 5) 

The mam leasons for leactivated tuberculosis m this series weie 

1) Failuie to investigate the possibility of latent oi inactive tubercu- 
losis 

2) Failure to administei anti-tuberculous diugs with the steroids 

3) Excessive dosage and piolonged administration It is easy to undei- 

stand how complications develop fiom excessive dosage when we considei 
the amount of secietion of fiom the anterioi pituitary does not 

exceed one unit daily while the normal daily secretion of hydrocortisone 
fiom the adienal coitex varies between 12 and 20 mgm in 24 hours 

Most steroid theiapy is given in doses far in excess of that normally 
produced or needed by the body and geneially when administered for 
periods longei than 10 days may lead to hypercortonism and suppiession 
ot the adrenal glands 
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While the newei , moi e powei ful analogues of coi lisone— that is, (piedni- 
sone and piednisolone) aie populai because of fewei side effects, they aie 
equally as dangeious in pioducing complications of ovei dosage, especially 
since thev aie often administeied in the piesence of noimally functioning 
adi enals 

Even moie alaiming is the leceiit tendencv to combine piednisone in 
doses of fiom 1 to 2 mgm with analgesics and antihistamines Although 
this amount might aiipeai to be inocuous, two of these tablets taken in 
the lecommended dosage foui times daily is in excess of the noimal 
daily lequiiement of the body This pioblem w'ould be magnified if such 
compounds evei became available without prescription 

As a result oi these findings, it is lecommended that the following basic 
principles be considered 

1) Administer the minimal maintenance dose necessary to obtain desired 
clinical results 

2) Tuberculin test and x-rav film of the chest of all patients befoie 
starting therapy 

3) If suspicious of latent or inactive tuberculosis, administer simul- 
taneous anti-tubeiculous therapy 

4) After steroid therapy is discontinued, the patient’s reaction to stress 
IS diminished for at least the next six months The leadministiations 
of steroids at times of stress, such as surgery or infections, is not only 
necessary but life-saving 

The interest of the authors in the simultaneous use of steroids and anti- 
tuberculous therapy in active tuberculosis w-as aroused in 1954 In 
spite of the many good results wuth chemotherapy in tuberculosis, there 
w^eie still a group of patients w'ho had received all forms of therapy wuth- 
out clinical or x-ray improvement The possibility of adrenal insuf- 
ficiency as a factor in the poor response w'as considered, is confirmed 
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CHART 

2B 

Chionic Tubeiculosis 


60 Patients 

Teiniinal type 

11 

8 suivived 

3 deceased (within one week) 

Alleigic diug leaction 

14 

7 successful 

6 successful — with suigeiv 

1 deceased (within 24 hours of 
surgery — “shock syndrome”) 

Active cases no longei 


24 improved 

responding to diugs 

35 

11 unchanged 


by the low 24 hour 17 Ketosteioid output Since it has been shown that 
infections such as tubeiculosis pioduce acute stiess eailj'^ in fulminating 
lesions and chionic stiess in the piolonged form of disease Resistance 
of the host to infection is dependent upon the leaction of the hypothala- 
mus-pituitaiy-adienal axis It is foitunate that most tubeiculous patients 
with noimally functioning adienals adapt themselves well to this stress 
This study indicates that the steioids should be used in those patients 
whose adrenals have become exhausted and they do not react favorably 
to the stiess of disease Theiefoie, the fiist studies were in patients with 
poor piognoses fiom acute miliaiy or meningeal tuberculosis As a lesult 
of the favoiable response in the original teiminal patients, the use of 
steioids was giadually expanded to include the moie chionic forms of 
tubeiculosis which weie not i esponding to combined anti -tuberculous thei- 
apy, and to those showing allergic leactions to anti -tuberculosis drugs 
Prednisolone (Steiane) was given to 33 acute and 60 chionic cases as 
shown on the chait “The Use of Steioids in Tubeiculosis With Anti- 
tuberculous Diugs” Chait 2 The folloAVing cases are typical of results in 
acute foims of tubeiculosis 
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associated pneumoconiosis to be excluded He lemained toxic, with temperature about 
101° P 

Chemotherapy was staited June 23id ^vith distiycm and PAS On August 14th 
INH was added and the Steiane loutine on Septembei 25th He became afebrile by 
October fifth His cough had deci eased and he had gamed 23 lb since admission 

X-ray film on Octobei 31st showed maiked improvement in the tubeiculosis, which 
was appaiently supei imposed upon pneumoconiosis He is continuing treatment at 
Veteians Administiation Hospital, East Oiange, New Jersey (Figuie 7) 

J A D This 47 yeai old white man was admitted to Rush Hospital May 16, 1966 
There was maiked weight loss, fevei and malnutiition, blood piessuie 95/70 A 
diagnosis of fai advanced pulmonary tubeiculosis was made in addition to ciiihosis 
of the liver, peiipheial neuiitis and malnutrition He was oveily alert, active and 
talking incoheiently His sputum was positive for tubeicle bacilli Fasting blood 
sugar 105 and BUN 4 7 mgm Hematocrit 25 per cent, 17 Ketosteroid 24 houi urine 
3 3 mgm , urine showed tiace of albumen, white blood cells two to four per high power 
field Avith occasional led blood cell, moderate numbei hyaline casts Hemoglobin 8 5 
Gm , and Wasseimann negative 

Chest x-iay film on admission levealed far advanced bilateral fibiocaseous and 
caseous pneumonic pulmonary disease with multiple aieas of cavitation An electro- 
cardiogram showed some evidence of cardiac abnormality, probably electiolyte im- 
balance Theie was a petechial lash on his hands, wiist and face The livei was 
felt foui fingers below costal cage and theie was four plus pitting edema of feet 

He was staited on INH and stieptomycin, high vitamin diet and sedatives He had 
two tiansfusions a few days aftei admission, receiving 500 cc of whole blood each 
time He was also started on the steroid routine In September, he began to develop 
epigastric pain and since it was felt there might be an ulcer, he was put on ulcer 
regime He began to improve clinically and gained weight to 130 lb Because of re- 
current spiking of temperature, systemic infection was thought to be present Gall 
bladder films were negative By October, cortisone was slowly reduced and he received 
in addition, ACTH Blood pressure was now 120/78 and the sputum was negative by 
smear and culture Ketosteroids 3 1 mgm His urine was essentially normal X-iay 
films showed improvement but a major lesion was still demonstrated m the upper lobe 
of the left lung 

The steroids apparently saved him from progressive, probably fatal condition, and 
now enables us to contiol his disease (Figure 8) 

In exeiting its anti-mflamniatoiy effect, the steroids reduce toxicity and 
fever, appetite impioves with weight gain, resulting in impioved morale 
The reduction of toxicity is illustrated by the following case 

W M S This 41 year old colored housewife was admitted to Philadelphia General 
Hospital, Northern Division, on July 10, 1966 with histoiy of cough, productive sputum. 
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(Ivspnea and sweats foi foui months She also has chest pain, anoiexia and weight loss 
fiom 115 to 86 pounds X-iav film shoi\Gd extensive pulmonaiy lesions with large 
multiple aieas of cavitation of the entiie uppei half of light lung She also had disease 
in the left lung Hei sputum contained acid fast bacilli She leceived triple diug 
theiapv foi thice months with slight impiovement X-iay film showed no appreciable 
change, and she continued febiilc 

Steiane legimen was started on Octobci 1, 1956 and hei tempeiatuie letuined to 
noi nial X-iay films on Novembei 21 and Decembei 81, 1956, Febiuaiy 1 and Maich 4, 
1957, showed piogiessive impiovement w'lth maiked dealing of the exudative shadows 
Aftei tlnee months of tieatment, she gained fiom 80 to 114 pounds and had peisistently 
negative sputum 

The maikecl weight gain is shown by the next case 

E D This 65 veai old coloied man w-as admitted to Philadelphia Geneial Hospital 
Noithein Dmsion, on Decembei 27, 1956 with fai-ad%anced bilateial active pulmonaiy 
tubciculosis He was placed on Distijcin and PAS with pooi lesults He lost fiom 
124 to 113 pounds in less than tw’o months and became wmise clinically He raised 
moie sputum which was consistcutlv positive His x-iav film appeaiance lemamed 
essentiallv unchanged Steiane was started on Febiuaiy 9, 1957 and he gained to 
140 pounds in two months Although theie is still little change in the x-ray film 
appeaiance, his sputum has been negative since March 20, 1957 and he fees much 
b'ttei Because of this impiovement, he can now' be considered for othei definite 
theiapv 

Discnssion avd Conchmons 

Any maioi disco\ei 3 ’' in medicine is accompanied by complications oi 
side-effects, until its piopei place in oui ai mental lum is detei mined The 
steioids aie no exception The oiiginal coitisone or hj’^di ocoi tisone diugs 
pioduced electiolj^te imbalance, sodium letention and subsequent fluid le- 
tention, etc, which is not seen with piedmsone or piednisolone 

Howevei, its beneficial effect m iheumatoid aithiitis, asthma, collagen 
diseases, etc , is counteracted by the i eactivation of latent oi inactive 
tubeiculosis This has been obseived in 38 patients of which five tj'pical 
reactivations weie discussed The patient must be studied foi evidence of 
pulmonaiy tubeiculosis and if doubtful, give anti -tubeiculosis drugs Fi- 
nally, use minimum dosage of steroids foi shoit peiiods to obtain desiied 
effects 



FIGURE 8 


Vol WMV 


STEROIDS IN PULMONARY DISEASE 


147 


The lesults on 93 patients in this study fiiithei pioves the value of 
steioids in the tieatment of tubeiculosis Its effect may be life-saving in 
the acute, toxic foims, hastens desensitization and is beneficial in some 
patients with chionic tubeiculosis It is always effective chemotheiapy 

What appealed a paiadox in detei mining the place of steroids in pul- 
monaiy diseases, can now be piopeily evaluated by having complete 
studies of patient befoie and duiing tieatment, and pioper piotective 
theiapv against tubeiculosis dining steioid administiation 

SUMMARY 

This piesentation attempted to detei mine the place of steioids in pul- 
monaij’’ diseases, especiallj'^ tubeiculosis The beneficial effects of various 
steioids in iheumatoid aithiitis, asthma, collagen diseases, etc, aie well 
known Howevei, we lepoited 38 patients, who had leactivation of latent 
01 inactive tubeiculosis following such theiapy The physician must in- 
vestigate the piesence of tubeiculosis, by skin test and x-ray films, and 
when in doubt, simultaneously administei anti-tubeiculosis drugs Only 
bj'' using these diugs judiciously, that is, the minimum dosage foi the 
shoitest peiiod necessaiy to obtain the desiied effects, aie complications 
diminished 

Paiadoxically, the value of steioids in the tieatment of tubeiculosis has 
been established Fiom its life-saving action in 33 acute, toxic, miliaiy, 
meningeal, etc , to its stimulation effect in 60 chionic patients, either pio- 
longing then lives, or hastening desensitization thus allowing moie 
effective theiapy All of these patients leceived effective anti-tuberculosis 
chemotherapy duiing this study 
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R Katzin, E W Mai shall, R Mayock and J Schley for ahowing us to use some of 
then patients in this study, and Doctois M Carlozzi and K Dumas of Chas Pfizei 
& Co foi supplying the piednisolone and foi then coopeiation 

RESUMEN 

Esta comumcacion intenta detei minai el lugai que ocupan los esteioides 
en el tiatamiento de las enfeimedades pulmonaies y en paiticular en tu- 
beiculosis Los beneficos efectos de los diveisos esteioides en la artiitis 
leumatoide, el asma, las enfeimedades de la colagena, etc, son bien cono 
cidos 

Sin embaigo, lelatamos el caso de 38 enfeimos que han tenido una le- 
activacion de tubeiculosis latente o inactiva despues de tal teiapeutica 
El medico debe investigai la piesencia de tubeiculosis poi las leacciones 
cutaneas y las radiogiafias y en caso de duda administiar simultaneamente 
las diogas antitubei culosas Solo usando estas diogas juiciosamente, esto 
es, con la dosificacion mfmma poi el mas corto peifodo de tiempo necesaiio 
paia obtenei los efectos deseados, disminuyen las comphcaciones 

Paiadojicamente, el valoi de los esteioides en el tiatamiento de la tubei- 
culosis se ha establecido 



148 


SHUBIN, LAMBERT, HEIKEN AND SINGHAPHAKDI ms 

Sus cfectos Vein desde g1 que hace al salvai la vida de 33 casos de foimas 
agudas, toxicas, mihaies y menmgeas, hasta el estimulante en 60 casos 
cidnicos ya sea prolongando sus vidas o aceleiando la desensibilizacion 
peimitieiido asi uiia ieiaiieutica Bias efectiva Todos estos eufeiinos re- 
cibieioii quimioteiapia aniitubeiculosa efectiva duiante este estudio 

RESUME 

Cette communication tente de deteiminei la place des steroides dans 
les affections pulmonaires, et paiticulieiement la tubeiculose Les effets 
favoiables des diffeients steioides dans I'aithnte ihumatismale, Tasthme, 
les maladies du collagene, sont bien connus Cependant, les auteuis ont 
lappoite Tobseivation de 38 malades, pour qui un tel tiaitement entiaina 
une leactivation de tubeiculose latente ou inactive Le medeem deviait 
faire les investigations necessaiies poui leconnaitie la piesence de tuber- 
culose par tests cutanes et ladiogiaphies, et s’ll j’’ a un doute, admmistiei 
en meme temps que le pioduit des medications antitubeiculeuses Par le 
seul emploi judicieux de ces medications, c’est-a-diie en utilisant le dosage 
minimum pendant la peiiode de temps la plus couite poui obtenii les effets 
desiies, on diminue les complications 

Paiadoxalement, la valeur des steioides dans le tiaitement de la tubei- 
culose a ete bien etablie Elle va de Taction salvatiice dans 33 cas aigus, 
toxiques, miliaiies ou meninges, etc a Teffet stimulateur chez 60 
malades chioniques, soit en piolongeant leui vie, ou en hatant la desen- 
sibilisation et par consequent en peimettant une thei apeutique plus efficace 
Tous ces malades ie?uient une chimiothei apie antitubei culeuse effective 
pendant cette etude 

ZUSAMMENFASSUNG 

Diese Darstellung unteimmmt den Versuch, den Platz dei Steioide bei 
Lungenkiankheiten, besondeis bei Tubei kulose zu bestimmen 

Die Heilwiikungen veischiedenei Steioide bei iheumatischei Aithiitis, 
Asthma, Bmdegewebseikiankuiigen usw smdwohl bekannt Wii benchtet- 
en jedoch ubei 38 Patienten, bei denen eine Reaktiviei ung einei latenten 
Oder inaktiven Tubeikulose eiiier solchen Behandlung folgte Dei Aizt 
muss auf das Vorliegen von Tubeikulose duich Hautproben und Rontgen- 
aufnahmen unteisuchen und in Zweifelsf alien gleichzeitig antituberkulose 
Mittel veroidnen Nur duich vernunftigen Gebrauch diesei Mittel, dh 
die kleinste Dosis fur die kurzest notige Zeit zui Erlangung der ge- 
wunschten Effekte, setzt man die Komplikationen herab 

Im entgegengesetzten Sinn wuide sodann dei Wert der Steioide bei der 
Behandlung der Tuberkulose bestimmt Von ihrei lebensi ettenden Wirk- 
ung bei 33 akuten, toxischen, miliaien, menigialen usw Patienten bis zu 
ihrer stimulierenden Wirkung bei 60 chronisch Kianken entweder hin- 
sichtlich einer Lebens verlangei ung edei einei Beschleunigung dei Desen- 
sibilisierung wild so eine wirksamere Theiapie moglich Alle diese Krank- 
en erhielten eine wirksame antitubei kulose Chemothei apie wahiend dieser 
Untersuchung. 
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Lobarspirometry^ 

I. Description of the Catheter and the 
Technique of Intubation 

E R CLARKE, JR, MD, C J MARTIN, MD and SERGEI POLITOFP 

Seattle, Washington 

Inti oduction 

The ability to measure the function in anatomical divisions of the 
lung has not kept pace with the suigeon’s competence in lesecting smallei 
and smaller units Knowledge conceining the lelative function of small 
divisions has been deiived fiom pie- and postopeiative bionchospiiometnc 
measuiements, since techniques for diiect measuiement have not been 
available until lecently^ ‘ 

In 1951, a spnometiic cathetei foi the diiect measuiement of lobai 
function was designed in this laboiatoiy The hist model was tested in 
1953, and was impioved upon as a lesult of subsequent experience The 
purpose of this papei is to desciibe this cathetei, to discuss the technique 
of intubation, and to indicate situations in which use of this catheter may 
be of paiticulai value 

T/ie Cathetei 

The catheter (Fig lA) is a thiee-lumen, soft latex-iubber tube 40 
cm long and fiom 1 1 cm to 1 5 cm in outside diameter One channel 
extends the entne length of the cathetei, and foims the an way to the 
lowei lobe A second channel paiallels the fiist until, neai the tip of the 
catheter, it turns away at 90° and foims the aiiway to the uppei lobe 
Each of the an ways to the upper and lowei lobes has an internal diametei 
of approximately 5 3 mm The thud channel, consideiably shortei than 
the other two, is the an way to the contialateral lung, and has an internal 
diameter of approximately 6 5 mm 

The most distal balloon, when inflated, occludes the mam stem and 
upper lobe bionchus, thereby functionally sepaiating the lower and the 
upper lobe The detail of this balloon is shown m Figuie IB The prox- 
imal balloon occludes the tiachea, and acting togethei with the distal 
balloon, isolates the contialateial lung 

Figuie 1C illustrates the body of the cathetei in cioss-sectional diam- 
eter, and shows the relationship of the five lumina to one another and the 
means of assuiing only minimal wastage of space At the lower and 
uppei ends of the cathetei these tiiangular divisions become rounded, 
and continue as a tube 

At the tips of the upper- and lower-lobe channels, two parallel lead- 
foil strips are embedded in the rubber to provide fluoroscopic identifica- 

Prom the Catdiopulmonaiy Laboratoiy, Fnland Sanatoiium and the Depaitment 
of Medicine, Univeisity of Washington . ^ 

Suppoited in pait by leseaich giants G3380 and H1892 fiom the National Institut 
of Health, U S Public Health Seivice ,, 

Piesented befoie the Intel im Session, Ameiican College of Chest Physicians, Seaiiie, 
Washington, Novembei, 1966 
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tion of the channels duiing intubation Since the left main bionchus is 
consideiably longei than the right, it is seldom feasible to use the same 
cathetei foi studies on both sides, and we have therefoie built right- and 
left-handed models In the light lung, anatomical consideiations lequire 
that the middle lobe be measuied with the lowei lobe 

Intubation 

With pie-medication and under topical anesthesia, intubation is cairied 
out as foi loutine bionchospiiometiy A spring-steel, wire guide is in- 
seited into the lowei lobe channel, and bent to the proper angle to quide 
the catheter into the tiachea The configuiation of the upper lobe channel 
at the distal end of the catheter may make introduction of the tip through 
the glottis troublesome This aspect of intubation may be simplified by 
bending the lateially projecting, uppei-lobe channel parallel with the 
lower-lobe channel, and then exhausting the lesidual an in the distal bal- 
loon The vacuum in this balloon holds the two channels paiallel until 
they have enteied the tiachea The wire guide is then removed 

Under fluoioscopic control, the catheter is then placed in the appro- 
priate main stem bronchus The vacuum in the distal balloon is released 
and the catheter is lotated and moved up and down until the upper lobe 
channel suddenly moves laterally and engages in the upper lobe bionchial 
orifice The distal balloon is then inflated until traction on the cathetei 
meets with resistance, and does not dislodge the channel from its posi- 
tion within the upper lobe bronchial orifice Care must be taken not to 
inflate this balloon more than is necessary to stop leakage, since with 


Connectors 



LOBAR SPIROMETRIC CATHETER 


CROSS SECTION OF CATHETER 


FIGURE 1 Lobaispnometiy cathetei, airangement of the thiee ainvays and isola- 
tion balloons IS shoivn in A, the detail of the tip in B, and the cioss section in C 
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over-inflation, the coiyna may be pushed aside and compiomise the bron- 
chus to the contialateial lung 

When the catheter is fiimly in place, the subject lies supine, and le- 
cording spiiometeis aie attached to each of the thiee aiiways The prox- 
imal balloon is inflated, and simultaneous lecoi dings aie made from the 
upper lobe, the lowei lobe, and the contialateial lung If the functional 
isolation of each unit is complete, no spiiometei will lecoid a loss of 
volume Weighting of one spiiometer bell will not cause eithei of the 
otheis to use if the seal in the balloons is adequate A vital capacity 
maneuver must not reveal any obstruction As an additional chech, we 
have routinely used the nitiogen meter to sample one unit while 100 
per cent oxygen is ventilating the otheis When the check for the ade- 
quacy of the functional isolation is complete, the usual recordings of 
oxygen uptake and ventilation may be made 

To determine the flow char actei istics of the lobar spirometiic and 
two commonly used bionchospiiometiic catheteis (Zavod and Cailens), 
an E Greiner flow meter was mounted in seiies with the catheteis The 
connector had a lateral aim leading to a watei manometer The cathe- 
ters selected for testing had similar outside diameters (14mm) The 
resistance to air flow through the combined upper- and lower -lobe lumina 
of the lobai catheter is almost identical t6 that in the left lumen of the 
Cailens bionchospirometiic catheter (Fig 2) The flow resistance in 
the Zavod catheter is markedly greater than those in the other two 
Individually detei mined, the flow resistances of the upper- and lowei- 
lobe lumina are almost equal 



FIGURE 2 Flow chai actei istics of the lobai spa ometiic cathetei and left side lumen 
of two standaid catheters (Zavod and Cailens) XJppei- and lowerdobe lumina 
bined on the lobai spirometiic catheter 
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Similai compaiison of tiacheal kimma of the thiee catheteis lesults 
in a plot of flow lesistance similai to that in Figuie 2 The same gen- 
eial lelationship among the thiee catheteis in the same langes of value 
IS also found when flow and piessuie in the shoit lumina aie measured 

Possible Uses foi Lobai sjm ometi y 

This lobai spii ometi 1 C cathetei was oiiginally designed foi specific 
leseaich pui poses, and the expeiience gatheied dining its use in 25 
light-sided and 5 left-sided lobai studies confiims its usefulness in such 
aieas as the investigation of piessuie volume giadients, the mechanics 
of lung motion, and the study of pei fusion diffeiences accompanying 
changes in body position 

Howevei, oui expeiience also indicates that this cathetei may be used 
to piovide data available in no othei way Thus, in those patients whose 
pulmonaiy function is seveiely i educed, data obtained by use of this 
catheter may allow salvage by pulmonaiy resection Also, this cathe- 
ter can often be used when abnoimalities of the tracheobionchial tiee 
piohibit the use of the standard bionchospii ometi ic pioceduies 

SUMMARY 

We have desciibed a new thiee-lumen catheter designed to allow 
oxygen uptake and ventilatoiy studies to be simultaneously pei formed 
on the uppei and the lower lobe of one lung and on the entire contra- 
lateral lung Some geneial areas wheie this catheter may be very use- 
ful have been indicated 

RESUMEN 

Hemos desciito un cateter de ties luces ideado paia permitii el ingreso 
de oxigeno y hacei estudios ventilatoiios simultaneamente en los lobulos 
inferior y superior de un pulmdn y en el conti alateral complete Se senalan 
algunas indicaciones utiles paia este catetei 

RESUME 

Les auteuis ont decrit un nouveau cathetei a trois lumieres etabli poui 
permettre Tariivee d’oxygene et des etudes ventilatoires portant simul- 
tanement sui le lobe supeiieui et infeiieui dun poumon et sur la totahte 
de I’autre poumon Les auteuis ont donne quelques indications geneiales 
pour lesquelles cette sonde pouvait etre de grande utilite 

ZUSAMMENFASSUNG 

Wir haben einen neuen Kathetei mit diei lumina beschiieben, der die 
Aufgabe hat, die Saueistoffaufnahme zu gestatten und ventilatoiische 
Studien gleichzeitig vom oberen und unteien Lappen einer Lunge und dei 
ganzen kontralateralen Lunge zu eimoglichen Es wuiden einige allge- 
meine Anwendungsgebiete aufgezeigt, bei denen diesei Kathetei eine 
nutzliche Veiwendung finden kann 

REFERENCES 

1 Bieton, A and Meieau, J “Interet des Epreunes Fonctionnelles Respiiatioies par 
Alls Sepaies en Chiiuigie Thoracique,” Le Poumon, 3 335, 1947 

2 Carlens, E and Mattson, S B “Lobai Ventilation and Oxygen Uptake in Man 
Influence of Body Position,” J Thoiacic Sing , 30 676, 1955 

^ ^ ^ ^ and Marshall, H “Lobai Alveolar Gas Concentrations , 

Effects of Body Position,” J Chn Investigation, 32 617, 1953 



The Use of Trypsin in the Therapy of Tuberculous 
Lymphadenitis and Tuberculous j^stulae" 


CHAIM RAPOPORT, M D 
Beei Yacov, Isiaol 


This lepoit deals with nine cases of iubeiculous lymphadenitis tieated 
with tiypsin in sesame oil and unintei iiipted antitubeiculosis diugs Fol- 
low-up periods vaiied horn eight to 16 months, including bistopathologieal 
evaluation of the lesults of tiealment 
Antitubeiculous diugs in tubeiculous lymphadenitis have been in geneial 
disappointing The natui al coui se of tubei culous ]}’'mphadenitis with its al- 
teinating peiiods of quiescence and i elapse make it difficult to evaluate those 
few cases that have met with appaiently successful tieatment The disap- 
pointment IS moie deeply felt as othei foims of primaiy tubeiculous and - 
flesh exudative lesions have lesponded so well to the diug now in use We 
felt that any additional factoi that Mill enhance the phagocji;ic powei of the 
mononucleai cells^- '• ' and open up vasculai channels to the site of the caus- 
ative factoi of the disease foi the di ugs in use may be helpful in ovei coming 
the infection -- ® With this in mind, puie ci ystalline tiypsin in sesame oil,t 
each ml containing 5 mg, vms administeied intiamusculaily simultane- 
ously with vaiious antitubeiculous diugs 

Methods 

We selected only those cases wheie unequivocal evidence of tubeiculous 
etiology was piesent and which undei piolonged ding tieatment did not 
impiove or become pi ogressively ivoise In eveiy case we had biopsy oi 
culture for Koch’s bacillus befoie the stait of treatment, wheie feasible 
during ti eatment, and in all cases at the end of ti eatment Each case had 
x-ray films of the neck, chest, spine and appiopiiate bones Routine blood 
studies, unne examinations, liver function tests, and EGG were performed 
at the start, during, and on teimination of tieatment The cases were ex- 
amined daily on the waid Tiypsin was administered intramuscularly in 
combination with one or moie of the following Rimifon, paia-aminosah- 
cylic acid and stieptomycm 

Case 1 P Sh Hospital No 30074 This gal of eight yeais was lefeiied to om 
hospital because of masses m the light axilla wth multiple diaining sinuses and a pro- 
tiuding fluctuating mass below the light clavicle Tissues weie indurated and edematous 
She had been hospitalized fiom Maich 1963 until July 1954 because of tuberculous 
lymphadenitis collis and because of multiple cold abscesses located in vaiious paits oi 
the chest and light axilla X-iay films of the chest in 1953 showed enlaiged medi- 
astinal lymph nodes as well as atelectasis of the anteiioi segment of the light uppei 
lobe She had received a total of 18 Gm Riniifon and 2 2 kg of PAS Hei genei^ con- 
dition was improved folloiving tieatment, the sedimentation late dropped 
pel hour to 10 mm per houi upon dischaige The draining fistula closed While in i 

This report is based on work done in Malben’s Tubei culosis Hospital in Israel, 

IS suppoited by the American Joint Distribution Committee which leceives its lu 
through the United Jewish Appeal 
"Head of Depaitment, Malben’s Tubei eulosts Hospital 
fParenzyme The National Diug Company, Philadelphia, Pennsylvania 
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outpatient clinic, the enlaiged nodes in the light axilla leappeaied, the fistula le-opened 
ind the dischaige was positive foi Koch’s bacillus on cultuie 

Local PAS ointment was given without success and she was admitted to oui hospital 
in May 1955 She was toxic, and hei tempeiatuie was SQ-IO'C Physical examina- 
tion levealed a laige mass in the light axilla, consisting of multiple matted nodes, and 
nunieious diaining fistulae In addition, a laige swelling (6x8 cm in diametei) was 
piesent below the right clavicle X-iay films of the chest, spine, neck, and ribs were 
negative Punctuie aspiiation of the abscess below the clavicle levealed pus which 
contained Koch’s bacilli Swabs fiom the sinuses showed Staphylococcus auieus, coagu- 
lase positive, sensitive to Achiomycin Tieatment w th Achiomycin was staited, follow- 
ing which the tempeiatuie diopped to noimal and hei geneial condition impioved How- 
evei the local appeaiance of the lesions lemamed unchanged Diainage from the 
sinuses continued unabated After eight cultuies came back positive foi Koch’s bacillus, 
including two guinea pig inoculations, on June 29, 1955, simultaneous tieatment with 
Rimifon and tiypsin was staited Trypsin was given intiamusculaily foi 10 days (a 
total of 50 mg , 5 mg daily in two divided doses) Rimifon was continued foi an ad- 
ditional two weeks aftei stoppage of the tiypsin, a total peiiod of Rimifon adminis- 
tration was 24 days, totalling 3 g;m On the sixth day of tieatment the old fistulae weie 
almost closed and the new fistulae foimed at the base of punctuie of the fluctuating 
mass below the light clavicle staited healing with healthy gianulation tissue at its 
base By the end of July 1955, which is one month aftei initiation of tieatment, all 
fistulae weie closed and leplaced by fiim scai The mass in the right axilla deci eased 
markedly, only ludimentaiy small nodes were palpable in that region, sedimentation 
rate diopped from the original 60 mm to 16 mm pei hour She remained clinically 
well and under observation in the hospital 

In December, 1955, in view of the contemplated biopsy of the residual nodes, Rimifon 
was re-started on a daily dosage of 150 mg and continued until Maich 18, 1956, on 
which day the residual nodes were removed The histological report follows Fibrosis 
of lymph nodes without histological evidence of tuberculosis Concentiation and culture 
for Koch’s bacillus as well as guinea pig inoculation removed at the biopsy from dif- 
ferent aieas were negative 

For the last seven months she has been clinically well 
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biopsy of a node levealed a granulomatous lesion, piobably tubeiculous Complete 
bacteiiological studies weie negative foi Koch’s bacillus 

On May 9, 1966, she was staited on tiypsm, 6 mg daily in two divided doses, Rimifon, 
100 mg daily, and stieptomycin, 1/4 gm eveiy thud day During the next four months 
the anti tube! culosis diugs ^^ele given but tiypsin was discontinued after 46 days 
Maiked clinical impiovement took place and most of the nodes disappeared Biopsy 
on September 3, 1956 levealed fibrosis in addition to changes of chronic inflamma- 
tion, non-specific in the small nodes and aieas of caseation, partially surrounded 
by fibious capsules rvith evidence of specific gianulation tissue with epithelioid cells 
and giant cells of Langhans’ type in the laige nodes 

Case 5 F R Hospital No 396669 This giil of 10 yeais was admitted to our ward on 
June 4, 1956 Pievious to admission she had received 100 mg of Rimifon daily since April 
1956 On admission a laige piofusely diaining ciatei was oveilying the second portion 
of the sternum The process was in the first and second portion of the sternum with 
maiked periostial reaction X-ray film revealed enlaiged mediastinal lymph nodes and 
soft infiltrations bilaterally Pus from the draining ulcer contained Staphylococcus 
aureus coagulase positive and C diphtheiiae sensitive to all antibiotics 

On July 6, 1956, the lesion appeared unchanged and trypsin (6 mg daily in two 
divided doses) together with Rimifon (150 mg daily) and PAS (6 gm daily) were 
staited On August 8, 1956, a firm scar was present in the place of the previous deep 
crater and x-ray film of the sternum, dated August 1, 1956 (three weeks after start 
of treatment), showed maiked sclerosis of the bone lesion and striking decrease in 
periostial reaction A total of 85 mg of trypsin was given 

Case 6MB Hospital No 34181 This boy of five years was referred to our 
hospital because of tuberculous lymphadenitis collis with draining fistulae He had 
been under treatment since 1951 and had received, until May 1954, 60 gm of strepto- 
mycin, 1 Kg of PAS, as well as 12 x-ray radiations with only temporary relief From 
May 1954 he had received Rimifon and PAS without impiovement When admitted 
here on November 1, 1956 he had large left cervical masses with multiple draining 
sinuses and at the angle of the jaw on the same side X-ray film of the neck showed 
large calcified nodes bilaterally with surrounding area of tumefaction His tempera- 
ture was 39-40°C and he was highly toxic Trjpsin, 5 mg daily, in two divided doses, 
together with Rimifon, 150 mg daily were staited November 28, as there was no im- 
provement since admission Three weeks after this treatment was started the sinuses 
were closed and the masses were strikingly diminished On March 1, 1966, trypsin 
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^^as stopped and Rnnifon continued until Maith 2, 1956 At the tunc the tiypsin 5vas 
stopped, fn ni stais OMsted in the place of the pievious sinuses A total of 150 me 
of tivpsin had been pven up to this time On Apnl 'J, 195G, tiypsin was le-staited m 
the pi cvious dosage pi epai atoi v to the intended biopsv of the undei lying nodes Biopsy 
on May 20, J JoO, lovealed two prioups of nodes The ]ai{2;e calcified node showed a 
minimal actuiU iubciculosis jnocess while the I\niph nodes undei lying' the scar con- 
tamed only lymphoid hjjiciplasia Multiple snie.iis, cultuies, and guinea pig inocula- 
tions of the biopsied mateiMl (both gioups) \seie negatue foi Koch's bacillus 
On July 3, 1966, tiypsin uas iiddod to the nntitubeiculosis diug in use and con- 
tinued until Septcnibei 3, 1956 Then two nodes weie leinosed fiom the light side of 
the neck, which weic lepoited ns calcified on admission The small gland showed evi- 
dence of chionic non-specific inflammation, with piolifeiation of the leticuloendothehal 
system The laige node showed e\i<lencc of chionic non-specific inflammation, at the 
peiipherv, as well as piolifeiation and enlaigemont of the hmph follicles In the center 
a wide aiea of caseation suiioundcd by wide mantle of fibiosis was seen No specific 
gianulation tissue was identified 


Case r S H Hospital No .37372 This man of 33 yeais was admitted to oui hos- 
pital on Octobei 7, 1955 In May 1951 a laigo mass appealed undei the i ight clavicle 
This fluctuating mass buist open and diained continuoiislj In May 1955, aftei Koch’s 
bacillus w’as found anlitubciculosis diugs weie staited and 36 gm of Rimifon, 700 
gm of PAS, and 4 gni of stieptomvcm had been administeied An \-iav film of the 
chest at that time showed invohenicnt of the fiist iib on the light side In oui hospital 
on Noxembei 1, 1955, tuhciculous gianulation tissue was lemoved behind the fiist iib, 
paitial lesection of the fiist iili was peifoinied, and wide excision of the tiacts was 
done 

Cultuio foi Koch’s bacillus of this gianulation tissue was positive foi Koch’s bacillus 
Following opeiation wound healed He icccived a total of 62 gm of stieptomvcni and 
18 gm of Rimifon In Januni\ 1966 the wound was closed when he was discharged 
On Maich 15, 1966, he was icadmitted because of multiple diaining fistulae at the 
site of the opeiation The lemauung segment of the fiist iib lemoved, and the fistula 
tiact excised on Maich 18, 1956 and tuhciculous gianulation tissue was found 
The fistulae lemaincd open and dischaiging pus, although PAS, sti eptomycin, and 
Rimifon daily weie contimicci to a total of 87 gm of sti eptomycin, 108 gm of Rimifon, 
and 250 mg PAS, not counting the amounts of antibiotics given to him fiom May 
until Octobei 1965 in the outside institutions 
On the fiist of August, 1956, tiypsin was added in a dosage of 5 mg daily in two 
divided doses to the comlnncd antitubeiculosis diugs Aftei tlnee weeks the fistulae 
weie filled in with healthy gianulation tissue and by the end of six w'eeks fiim scais 
W'ei e pi esent 

Case 5 M H Hospital No 39632 This bo\ of 12 yeais w'as lefeiied to us fiom 
another institution on June 3, 1956 He leceived 51 gm of streptomycin and 600 gm 
of PAS fiom Maich 30, 1956, until May 30, 1956 On admission he had enlaiged nodes 
in both axillae w'lth multiple scais X-iav film of the spine show'ed destiuction of 
veitebiae fiom D3 to D6 as w'ell as a cold abscess Antitubeiculosis diugs weie cw- 
tinued includ ng 4 gm of Rimifon, 2 gm of sti eptomycin, and 140 mg of PAS On 
June 23, 1956, a lymph node w^as lemoved fiom a laige packet of glands m the ngnt 
axilla 'This contained a cavity lined by a bioad zone of tubeiculous gi anulation tissue 
suiiounded by lymphocytic infiltiation and wnde mantle of fibiosis No acid-fast bacillus 


was seen , , ^ „ -.voa 

Cultuie and guinea pig inoculation weie negative Followung biopsy tiypsin was 
given foi two months in a dosage of 5 mg daily togethei wnth the antitubeiculosis mug 
On Septembei 4, 1956, no lymph node could be visualized on dissection 
No acid-fast bacilli on snieai A lump lemoved proved to be f^bcutaneous tissue 
attached to skin A few foci composed of epitheloid cells and giant cells 
type weie present but theie was no caseation Acid-fast bacilli w'eie not loun 
wound healed pei pi imam 

Case ff T A Hospital No 33083 This giil of five years was admitted on Januaiy 
23, 1955, without available history A large gioup of nodes was visible ® ^ 

light parotid area They weie swollen and tender 'The skin edematous 
Tiypsm xvithout antitubeiculosis diugs was given foi one week .956 

sidence of the inflammatory reaction Between Septenibei p, 1955, ^ 

she received 15 gm of sti eptomycin and 17 gni of funding 

lemoved node levealed extensive caseation with focal calcification, t , , + fibrosis 
action of tubeiculous granulation tissue was naiiow, and Sg "tembei 

Drugs weie continued as before, and tiypsin was added from June 1956 until p 

4, 1956, in usual dosage , , , , , _ i.v,p ivniph 

On Septembei 4, 1956, a Ivmph node showed marked fasgated^vL 

follicles In the center of the node specific granulation tissue partially ca e 
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seen suiiounded by collagen Acid-fast bacilli weie not found on smeai At the time of 
the last biopsy doubt existed in the smgeon’s mind whethei any node was left foi 
excision 

SUMMARY AND CONCLUSIONS 

1 Seven cases of tubeiculous lymphadenitis and two cases of bone tu- 
beiculosis (sternum and fiist iib) with tubeiculous fistulae weie tieated 

2 All had pievious antibiotic tieatment without success foi peiiods vary- 
ing from foui months to foui yeais 

3 Tieatment with tiypsin given simultaneously with antibiotics effected 
a clinical cuie within a peiiod varying fiom thiee to six weeks 

4 Clinical healing was evidenced by a maiked deciease in size of nodes, 
disappeaiance of nodes, closuie of fistulae and scai formation This does 
not imply cuie fiom the histo-pathological point of view 

5 Bone tubeiculosis healed moie lapidly 

6 Fiom a histo-pathological point of view all the biopsies perfoimed at 
inteivals and at the end of tieatment showed eithei marked improvement 
of the histological pictuie or evidence of complete healing The iich depo- 
sition of collagen in healed lesions is noteworthy The material of the bi- 
opsied nodes at the end of treatment was negative on smear, culture and 
guinea pig inoculation foi Koch’s bacillus 

7 The schedule of ti eatment advised is as follows Trypsin 5 mg daily 
in two divided doses foi six weeks, simultaneously with uninterrupted anti- 
biotics, Rimifon and PAS daily for six months An additional course of 
tiypsin of thiee weeks’ duration at the teimination of the six months’ 
peiiod No side effect was noted duiing tieatment 

8 Tiypsin admimsteied togethei with antibiotics appeals to be the 
ti eatment of choice of tubei culoiis lymphadenitis and tubei culous sinuses, 
secondaiy to the above, oi bone tubeiculosis 

CONCLUSIONES 

1 Se tiataion siete casos de Imfadenitis tubei culosa y dos de tubei cu- 
losis osea (esteinon y pnmera costilla), con fistula 

2 Todos habfan tenido tratamiento con antibioticos de cuatro meses 
a un ano antes 

3 El tratamiento con ti ipsina dado simultaneamente con los antibioticos 
logio una cura clfnica dentio de un tormino vaiiando de ties a seis semanas 

4 La curacion clfmca se evidencio poi un maicado deci ecimiento del 
tamano de los ganglios, desaparicion de ellos, cieiie de fistulas y foirnia- 
cion de cicatiices Esto no implica cuiacion desde el punto de vista histo- 
patologico 

5 La tuberculosis osea cuio mas lapidamente 

6 Desde el punto de vista histopathologico, todas las biopsias lealizadas 
a mteivalos y al final del tiatamiento mostiaion ya sea mejoiia o evidencia 
de cuiacion Es de notaise la elevada acumulacion de colagena en las 
lesiones cuiadas 

El mateiial de los ganglios a la biopsia al fin del tiatamiento fue negativo 
al fiotis, cultivo e inoculacion al cuy, paia el bacilo de Koch 

7 El tiatamiento es com sigue Se dan 5 mg de tiipsina diaiios en dos 
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dosis poi seis semanas simultaneamenle con antibioticos sm inteiiupcion, 
Rimifon y PAS diaiiamente poi seis meses Una sene adicional detnpsma 
por ties semanas se da al teiminai el penodo de seis meses No se notaion 
efectos colateiales 

8 La tiipsina admimstiada junto con los antibioticos paiece sei el trata- 
miento de eleccion de Ja Imfadenitis tubeiculosa, asi como de las fistulas 
tubeiculosas secundaiias a la anteiioi o de la tubeiculosis osea 

RESUME 

1 L’auteui a tiaite sept cas d’adenopathies tubeiculeuses et deux cas 
de tubeiculose osseuse (sternum et piemieie cote) avec fistules 

2 Tous avaient legunum tiaitement antibiotique sans succes pendant 
une pel lode de 4 mois a 4 ans 

3 Le tiaitement par la tiypsme associee aux antibiotiques amena la 
gueiison clinique dans un laps de temps de 3 a 6 semaines 

4 La gueiison clinique fut objectivee pai la decioissance nette de la 
taille des ganglions, leui disparition, la feimetuie des fistules et la con- 
stitution d’une cicatiice Ceci ne veut pas due qu’il y ait gueiison com- 
plete au point de vue histologique et anatomo-pathologique 

5 La tubeiculose osseuse evolua plus lapidement veis la gueiison 

6 Du point de vue histologique et anatomo-pathologique, toutes les 
biopsies piatiquees a intervalles leguliers et a la fin du tiaitement mon- 
tierent soit une«amelioiation nette des aspects histologiques soit une 
guerison complete La piesence d’un depot abondant de collagene dans 
les lesions gueiies meiite d’etie note Les pioduits de biopsie ganglion- 
naiie en fin de tiaitement ne contenaient plus de bacilles de Koch decelables 
soit par fi ottis, soit pai culture, soit pai inoculation au cobaye 

7 Le progiamme du tiaitement qin a ete suivi est le suivant tiypsme 
5 mmg pai joui en deux doses pendant six semaines, associee aux anti- 
biotiques Rimifon et PAS admmistres de fagon ininteiiompue chaque 
jour pendant six mois Une sene supplementaii e de tiypsme d’une duree 
de tiois semaines a la fin de six mois On ne nota aucun efFet secondaire 
pendant le traitement 

8 La trypsme administiee avec les antibiotiques semble etie le traite- 
ment de choix des adenopathies tubeiculeuses et des fistules qui peuvent 
leur faire suite ainsi que de la tubeiculose osseuse 

SCHLUSSFOLGERUNG 

1 7 Falle von tuberkulosei Lymphadenitis und 2 Palle von Knochen- 
tuberkulose (Brustbem und erste Rippe) mit tuberkulosen Fisteln wuiden 
behandelt 

2 Alle hatten zuvor eine antibiotische Behandlung gehabt, die ohne Ei- 
folg geblieben war und zwar in Zeitsbschnitten zwischen 4 Monaten un 
4 Jahren 

3 Behandlung mit Trypsin m Verbindung mit Antibioticis bewirkte 
eine klmische Heilung in einen Zeitraum von 3-6 Wochen 
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4 Klinische Heilung wurde augenscheinlich gemacht duich eine aus- 
gespiochene Abnahme m dei Giosse del Knoteii, einem Veischwinden der 
Knoten, Pistelveischluss und Naibebildung Dies besagt nicht Heilung 
vom pathologisch-histologischen gesichtspunkt 

5 Kiiocheii tubeikulose heilte schneller 

6 Vom pathologisch-histologischen Standpunkt gesehen, zeigten alle in 
Intel vallen und am Ende dei Behandlung durchgefuhrten Biopsien ent> 
wedei eine ausgespiochene Besseiung des histologischen Bildes oder den 
Augenschein einei kompletten Heilung Die i eichliche Ablagei ung von Bin- 
degewebe in geheilten Heiden ist bemei kenswei t Das Material dei Bi- 
opsien der Lymphknoten am Ende dei Behandlung war auf Koch’sche 
Bazillen negativ im Aussti ich, in Kutui und Tierversuch 

7 Das empfohlene Behandlungschema besteht in Trypsin 5 mmg tagl 
in zwei geteilten Dosen auf 6 Wochen gleichzeitig mit pausenlosen Anti- 
bioticis, Rimifon und PAS taghch auf 6 Monate, eine zusatzliche Folge 
von Tij’^psin von diei Wochen am Ende dei i/^-Jahies-Peiiode Es wurden 
kerne Nebenwirkungen wahiend der Behandlung beobachtet 

8 Tiypsin bei Veiwendung in Verbindung mit Antibiotics scheint die 
Behandlung dei Wahl zu sein bei der tubeikulosen Lymphadenitis und 
bei tubeikulosen Fisteln als Folge derselben, odei bei Knochentuberkulose 
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The Endoscopic Treatment of 
Parenchymal Tuberculosis 

(A Pilot Study in the Human) 
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To date the theiapv of pulmonai^ tubeiculosis has been moie oi less 
confined to thiee mam catej^oiies compiession, extiipation, and chemo- 
theiapy Theie have been mnny vaiiations of each pioceduie and fie- 
quently any of the thiee liave been used in combination The selection 
of the paiticulai type of theiapy oi combination has been moie oi less 
standaidized and to date one sees piieumothoiax on the wane, extiipation 
on the use, and chemotheiapy piedominant 
With lespect to chemotheiapy, leview of the liteiatiue shows that the 
tiend IS towaids the almost univeisaJ use of isonicotinic acid h 5 '^di azide 
(INH) in combination with stieptomycin (SM) oi paia-ammosalicylic 
acid (PAS) Dosage of these dings has been commonly accepted at 4 
mg/K, 1-2 gi ams/ week, and 12 gi ams/dav, lespectively 

It IS inteiesting to leview the liteiatuie to date on the chemotheiapeutic 
lesults in paienchymal tubeiculosis, pointing out the salient featuies 
and the gioss aveiages in lesuIts All the authois leviewed^- have 
used INH alone oi in combination with SM oi PAS in the dosage indicated 
above The peiiod of tieatment vaiied fiom one to 32 months Sputum 
con vei Sion was fiom 5-100 pei cent with any inciease moie oi less 
piopoitionate to the length of time tieated In all cases the deteiminatioii 
of negativity depended on expectoiafed spittles oi on gastric studies 
With lespect to the constitutional symptoms all authois aie in accord 
with the usual inciease in weight, subsidence of toxic manifestations, 
and the geneial beneficient eifect of INH on the body and psyche With 
lespect to the x-iay film changes theie is lepoited an ovei-all impiove- 
ment in about 60 pei cent of cases Cavity closiue was noted m about 
30 per cent and diminution in size in 21 5 pei cent dealing of the 
exudates was lecoided at 24 per cent Theie is geneial agieement that 
fibrous lesions, calcified aieas, thick-walled cavities and old fibro-caseous 
focii remained unchanged, and that, m many instances, little change is 
noted m the x-iay film status of the lesion in spite of the conveision, 
weight gam and sense of well-being Most of the impiovement, often 
with dramatic dealing, is noted in the lecent lesion of an exudative 
natuie Anothei axiom in the roentgen obseivations is that if any im- 
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provement occuis, this takes place in the fiist three months and then 
such changes become piogiessively fewei and of lessei degree 

The following study concerns the exploiation of an entiiely new 
appioach in the chemotheiapy of paienchymal tubeiculosis namely, the 
endohi onchial loute This concept is lelatively new and few leferences 
aie to be found in the liteiatuie" ■ Before going into the details of its 
clinical aspects, however, it is important to outline ceitain basic anatomico- 
physiological as well as pathological phases of the fate of particulate 
mattei within the lung Special refeience is made to the tubeicle bacillus 
as well as the antitubeiculosis characteiistics of several diugs for a bettei 
undei standing of the rationale of this type of theiapy 

Studies of the fate of particulate substances including the tubeicle 
bacillus® intioduced into the lespnatory channels show a definite reaction 
on the part of the host to such invasion The portion of this matter not 
immediately removed by cough penetiates the air passages and is carried 
to then finest subdivisions wheie it is subjected to reactions bi ought 
about by the piotective forces indiginous to normal tissues Phagocytosis 
IS the first to function but is limited to particles less than 10 micions in 
size The larger pai tides aie not engulfed, they are promptly removed 
thiough the airways by the usual excietory function of entiapment in 
mucous secietions, ciliaiy motion, molding by the spiral bronchial muscu- 
lature, and the expellent force of cough Three cells — the polymorphonu- 
clear leukocyte, the mononucleai alveolar cell, and the mononucleai cell 
which IS believed to come from the blood — aie the phagocytes concerned 
in lemoving particulate matter fiom the parenchyma, and this is done 
by way of the lymphatics One mechanism is by way of the superficial 
lymphatics, which follow the first radicle of the pulmonary vein fiom 
the center of the primaiy lobule to its peripheiy and then course outward 
to join the subpleural plexus which in turn unite to foim the lymph 
vessels that empty into the hilai nodes The second is by way of the 
deej) lymphatics, which follow the bionchial and vasculai channels towards 
the hilar lymphnodes Still a third method of excretion through the 
alveolai ducts, bronchioles, and bronchi exists but does not concern us 
in this study since it is non-contributory to the concentration of the drug 
in the parenchjuna or lymphatics 

Once started, the lymphatic lemoval of paiticulate matter is rather 
rapid as can be seen following the intioduction of giaphite in the trachea 
when this substance will appear in the paiatracheal nodes in about an 
hour Tubercle bacilli similaily intioduced have been cultuially recoverea 
from vaiious oigans 12 houis after intioduction 

The supeificial lymphatic loute may be demonstiated by the presence 
of cells ciowded together into ii regular, ill-defined gioups spaced at 
iiiegulai, inteivals along the couise of the ladicles of the pulmonary 
vein and in the subpleuial lymphatic tissues In these situations per- 
manent lesions develop as anatomic tubercles when the foreign substance 
IS the tubeicle bacillus The loute of the deep lymphatics may be similarly 
tiaced by the tempoiary and permanent grouping of the phagociiac cells 
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along then course and also bv observing the bionchial lymph follicles 
thiough and aiound which the lymphatics couise Often these vessels 
aie ciowded with degenerated phagocytic cells being earned out of the 
lung 

These obseivations would indicate that the intioduction of paiticulate 
matter of antitubeiculosis activity diiectly into the bionchi would follow 
the same loute taken bv the tubeicle bacillus and thus intioduce bac- 
teiiostatic 01 bacteiiocidal agents diiectlv into focii usually involved by 
tubeiculous infections With such a poital of entiy seveial advantages 
aie obvious fiistlj'’, a veiy high focal concentiation of the diug may be 
possible which would lemain in the lobe foi an indefinite period (oily 
suspension) , secondly, phagocytes loaded with engulfed diug pai tides 
aie made the beaieis of the noxious agent to the tubeiculous focii propei 
and, with then death, lelease a theiapeutic bomb, thiidb% bacilli-laden 
phagocytes will tianspoit only non-viable bacilli to new focii since INH, 



FIGURE 1 Uppei lobe instillation with the Pentascope This figuie shows tbyn- 
strument being used for biopsy In instillation techniques a flexible wove 
substituted in lieu of foiceps Note possibility of segmental hionchus visu 
catheterization In this ease the apical segmental bionchus of the right upp 
been entered 
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unlike SM, leadily penetiates cell membranes in effective bacteriostatic 
01 bacteiiocidal concentration 

Fiom the expeiimental animal and human studies^® it may be con- 
cluded that the oial administiation of INH lesults in its concentration 
in the body fluids and plasma in direct piopoition to any given dose 
whethei in single oi chi onic administi ation , and that its i etention is non- 
cumulative since it is lapidly excieted from the urine, faeces, and saliva 
The same studies indicate that the safe dose for chronic administration in 
man is an oial dose of 3-4 mg/K per day, which will result in a plasma 
concenti ation of 1 3-3 4 gamma/ml The incidence of toxic reactions above 
these levels seems to be in direct piopoition to the inci eased dosage 

It IS obvious, that with the conventional oi al dose, we are distinctly lim- 
ited as to the amount of the di ug which can be used safely If we attempt 
to increase the dose on the supposition that a higher plasma concentration 
will have a stronger anti-tubei culosis effect, we are faced with a thera- 
peutic fiustiation Now, if the lung propei could be used as a therapeutic 
poital, we might be able to inciease the concenti ation of the drug at the 
site of the disease without satuiating the body as a whole and thus avoid 
any systemic toxic i eactions Such a concept might be feasible if a slowly 
absorbed pi epai ation could be used which would saturate the lobe or lobes 
and still be ineffective in raising plasma levels to toxic thresholds Herein 
lies the concept of lobai oi mulh-lobai lathei than body satui ation 

In the lung we have an anatomic cul-de-sac not equipped by nature for 
the lapid absoiption oi the chemical alteration of foreign substances as is 
the case with the intestinal tiact Physiologically the lung is highly spe- 
cialized for gaseous exchange only, and for these purposes has a tremen- 
dous suiface aiea It also has a great potential for phagocytosis because 
of its richness in capillaiies and lymphatics It has been possible to instil 
substances of low absorption chaiacteristics such as penicillin in oil into 
these passages with considerable clinical success (12) , and it has long 
been known that such substances as lipiodol remain in residence for many 
months without any harm to the parenchyma pi oper or detectable impair- 
ment to the lobar physiology 

From the technical point of view it is presently possible to instrument- 
ally leach many of the segmental and certainly all of the lobar bronchial 
levels for piactical instillation of such substances 

It is interesting, on a purely gioss theoietical basis, to calculate the drug 
concenti ation in one milliliter of lobar fluid when 10 cc of an oily suspen- 
sion containing 500 mg of INH is introduced into a lobai bionchus Using 
991 grams as the average weight of the human lungs (33) and then con- 
sidering the presence of six lobes by assuming the lingular division as 
a sepal ate lobe, we airive at an aveiage lobar weight of 165 giams 
Assuming that 90 per cent of this tissue is liquid matter, we could have 
a total of 148 5 mis which eventually pick up 500 mgm of INH This 
would be equivalent to 3367 gamma/ml of the drug Again, on the 
assumption that 75 pei cent is lost through the alveolar ducts, bronchioles, 
and bionchi, as well as dissipated to other oigans and tissue fluids bv 
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the blood stieam, theie might be, at any one time, a potential level of 
saturation of 842 gamma/ml in the lobe conceined, unifoimly dissem- 
inated accoiding to the laws of osmosis, mass action, and phagocytosis 
When this concentiation is compaied with the noimal langes of 13-3 4 
gamma/ml (plasma) obtained by standaid oial medication, we can leadily 
see the advantage of such a therapeutic poital if the clinical findings, 
host, and paienchvmal tolerance, could justify such a pioceduie 
Anothei inteiesting obseivation in this lespect is that animal studies^^ 
indicate that INH is biohen down into isonicotinic acid and ammonia by 
enzymatic action in most oigans, but that is not tiue in the lung (lat) 
If a paiallel situation holds in the human, we hav^e this added advantage 
to the use if the lung as a theiapeutic poital 

Selection of the Ding of Choice 

The fact that the piepondeiance of the hteiatuie in the chemotherapy 
of pulmonaiy tubeiculosis centeis about INH indicates that this paiticular 
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FIGURE 2 H G a white female, age 21, with a histoiy of iight-sided pulmonaiy 
tubeiculosis tieated successfully with pneumothoiax fiom 

thoiax was discontinued Patient well and on full duties until 1964 tnbeicle 

a lecuiient fai-advanced ipsolateial lesion Bionchial aspiiate was ^ive for 
bacilli Note veiy lapid dealing of the lesion within an inteival of 5 weeks fdlowing 
the instillation of endobronchial INH This patient was on concomi months 

PAS in full doses, but in spite of this she developed a 

following the complete i egression of the original massive lesion - complete 

completely in months following a second endobronchial inst Hat , , \\^icli 

restitution to noimal of the parenchyma except for the basal . „ne„mothoiax 

lepresents pleuial thickening following the abondonment of the original p 
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dlug has definitely pioved its antituberculosis effect clinically It has 
the advantage of low toxicity even when administered ovei a long peiiod 
of time With lespect to stiains insistent to SM it is more effective 
because of its ability to penetiate the cell membiane in effective concen- 
ti ation which is not ti ue of SM Foi example, a concentration of 
0 05 gamma/ml of INH will pi event the giowth of H37Rv stiains when 
compaied with 25 gamma/ml in the case of SM This lattei concenti ation 
IS theiapeutically not possible 

Resistance studies® indicate that most stiains of the tubeicle bacillus 
become lesistant to INH in fiom two to foui months, which piobably 
accounts foi the lathei diamatic initial systemic as well as loentgen 
changes which tapei off as the time of its use is inci eased When com- 
bined with PAS, howevei, lesistance is much longer in developing and 
much longer than when combined with SM In the piesent study this 
combination was not used as it was the intent to study only one diug 

Following studj'- of the vaiious available pieparations of INH, a 
lyophihzed form manufactuied by the Panray Coiporation of New 
Yoik was found most suitable This pieparation comes in steiile vials 
containing 1 giam of the diug The addition of 20 cc of steiile olive 
oil and shaking well lesulted in the basic suspension used in this study 
This suspension is easy to woik with and leadily instilled with the 
catheteis and instruments devised A 15 or larger gauge needle facilitates 
aspii ation into a standaid syringe The ladiopaque suspension, the use 
of which will be described later, is made by adding 10 cc of steiile olive 
oil and 10 cc of Dionosil to the 1 gram vial of INH 

Bi oiiclwg') aphic and Bi onchoscopic Obsei nations on Behaviom 
of Oily Substances in the Lung 

Geneial observations in the use of oily contiast and theiapeutic media 
in the lung indicate that such substances have little deleteiious effect on 
the paienchyma (not tiue of mineral oils) , and furthermoie, that such 
prepaiations may remain safely in residence for many months as can 
be appieciated from the study of films following lipiodol bionchographj 
These media have the pioperty of clinging to the bronchial mucosa by 
capillaiy atti action in thin films and leadily enter the alveoli when used 
m excessive amounts, oi when of low viscosity Admixture of the basic 
suspension with Dionosil confirmed a paiallel behavioui for this suspen- 
sion Fiom these considei ations it is assumed that such media will 
lemain in situ long enough to be phagocytized and otherwise distiibuted 
thioughout the lobe 

Retention of oily media in the lungs with anesthetized bionchi depends 
on the absence of the cough leflex and the suction action of inspii ation 
which exceeds the expellent effoit of expii ation This phenomenon is 
constantly seen in bionchogiaphy when the oily contiast medium is seen 
to make jerky piogiess towaids the peiipheiy of the lung with each 
inspii ation This inspiiatoiy pull is quite foiceful since it functions 
anti-giavitationally as can be seen when uppei lobes fill when the cathetei 
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IS juxtaposed at an uppei lobe oiifice even when the patient is eiect 
Bionchoscopicallv this letention is confiimed following- introduction deep 
into a lobe, when piolonged waiting will not leveal the piesence of the 
medium at the mouth of the oiifice 
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Lipoid gianulomas following the instillation of peanut oil based contiast 
media have been iepoited^“ Peisonal expeiience with similar media in 
297 lecoided five-lobe bionchogiams and 70 penicillin (peanut oil base)^- 
instillations would indicate, at least m the authoi’s expeiience, that such 
incidence is compaiativeb’" laie None weie encountered in the above 
cases In the piesent study 71 instillations weie made with the basic 
suspension with no evidence of such gianulomas An excellent oppor- 
tunity was piesent to detect them since all patients had weekly chest 
films taken following instillation and latei at monthly inteivals throughout 
the peiiod of obseivation In none of the series was there any indication 
of alien shadows which could be intei preted as granulomas 

Torzc Manifestations of INH Suspension 

Pieliminaiy studies with the basic suspension indicated that this 
medium was well tolerated by the paienchyma as well as the host with 
the exception of a transient pneumonitis which occurred soon after the 
introduction into the lobe The typical reaction, as observed on x-ray 
film study, consisted of an over -all blurring when compared with the 
original film and a suggestion of a severe exudative process, which made 
one believe that the lesion had undergone a precipitous aggravation 
With the exception of a slight pyrexia systemic reactions or symptoms 
did not occur This process cleared rapidly within the space of one week 
but recurred following subsequent instillations though not to the same 
extent No permanent effect on the paienchyma was noted In the cases 
studied only one was considered severe, one moderately severe, and four 
slightly so In the others no appreciable change could be detected 
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Clinical Matei ml Used in the Study 

The patients studied in this senes weie not selected but weie tieated 
as they appealed in sequence All weie ambulatoiy and only the moie 
seveiely ill weie confined to bed until the acute symptoms had subsided, 
but in no case longei than two weeks They aie classified on the basis 
of x-iay film findings and the seventy of this involvement All but two 
weie on concomitant oial INH with conventional dosages Two preg- 
nancies, two diabetics and one fai -advanced unilateial bionchiectasis 
weie the non-tubeiculous associated findings in the senes Two had 
complicating pleuial effusion In addition two had persistent cavities 
with pneumothoiax failuie One had tubeiculous bi onchostenosis of the 
left side with a destioyed lung Two weie post-suigical positives — one 
a lobectoms’’ with exudative spiead and the other an ivalon sponge plomb- 
age The otheis langed fioni acute exudative to the chionic fibio-caseous 
and fibioid types though in some these phases weie combined Many 
cavities weie encounteied in the senes — some single and otheis multiple 
in the same patient 

Technique of Seci etion Studies 

It was decided foi the piupose of this study to use a lefinement of the 
standaid technique for the detection of the tubeicle bacillus This method 
yields a higher peicentage of positives than is possible with the expec- 
toi ate and reduces the number of false negatives It has been the author’s 
impiession for some yeais that the usual sputum and gastnc seaich foi 
tubeicle bacilli is lathei coaise, tedious, and pi one to many false nega- 
tives, fuitheimoie a positive expectoiate usually connotes faiily advanced 
disease and waiting for such a finding may make us temporize in specific 
theiapy 

All the patients were bionchoscoped and the secietions obtained diiectly 
fiom the infected lobe or lobes by a special tubeicle bacillus collectoi 
designed by the authoi All initial aspirates were studied by smeai. 
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cultuie, and guinea pig inoculation whenever possible and the same was 
done when a peisistent negative smeai was obtained The initial aspiiate 
was generally sufficient foi all thiee studies, though subsequent aspiiates 
weie found extiemely scanty and frequently only a sufficient amount was 
obtained foi a smeai 

Technique of Lai ijngotiacheobi onchial Anesthesia 

Piopei anesthesia is a sine qua non as without it the proceduie becomes 
a waste of time and effoit The cough reflex must be completely abolished 
not only in the involved bionchus but in all the others as well The 
author has devised a method of anesthesia foi bronchoscopy and bron- 
chography which IS safe and effective for these purposes^® and has been 
used in all the patients of this series Special attention must be paid 
in this technique, however, to spraying the tiachea and lobar bronchi 
with an endobronchial atomizei piior to attempting the instillation of 
the basic suspension It is wise to spiay these stiuctuies and then wait 
about five minutes before instilling If abundant secretions are present, 
it IS necessary to completely aspirate the entiie tracheobronchial tree as 
surface anesthesia is relatively ineffective in then presence 

Vanons Methods and the Insti uvients Used foi the 
Instillation of INH Oily Suspension in the Lung 

1 Instillation with the Standaid Bi onchoscope 

For instillation of the basic suspension into the lung bi onchoscopically 
a new instiument had to be devised so that this could be done accurately 
and effectively Since most of the lesions existed in the upper lobes, a 
problem arose when the standaid bronchoscope was used This instru- 
ment IS generally best used for instillation purposes m the bronchial 
axis, when an oi dinar y metal catheter with a Luer-lok tip may be used 
The designing of a special catheter made possible uppei lobe instillation 
with little difiiculty This instrument consists of a monel tube of proper 
length whose tip was piotected with a hollow ball and its terminal portion 
bent at an angle which was sufficient to permit passage through a 7 mm 
lumen Its proximal end was equipped with a Luer-lok adapter with a 
directional index bead m the plane of the curve With this equipment 
the bronchoscope is placed opposite the upper lobe to be instilled and 
the patient’s head and neck rotated to the opposite diiectiofi The bron- 
choscope lip IS then engaged in the lobar bionchus spur and the special 
catheter manipulated to enter the lobar bronchus which is now almost 
in the bi onchoscopic axis Care must be taken that the catheter end 
is not placed into a segmental bronchus which may then be filled to the 
exclusion of other diseased segments This is particularly true of the 
anterior segment of the right upper and the Imgulai division of the 
left upper lobes In practice, it is sufficient to introduce the suspension 
only into the lobar orifice as it will automatically be aspirated into the 
various segments of the lobe if the lespuatory physiology is not too 
impaired Accurate segmental localization is not necessary, except for 



Vo! \\\IV 


TREATMENT OF PARENCHYMAL TUBERCULOSIS 


173 


special leasons, since it is lather difficult to decide on x-iay obseivations 
alone how many segments aie involved in a tuberculous piocess 

2 InshUation with Special Optical Cathetenzing Bionchoscope 
(Pentascope) (Fig 1) 

A moie accuiate technique foi instillation is with the use of an optical 
cathetenzing bionchoscope designed by the authoi foi this specific purpose 
With this instillment it is possible to instil accuiately into any lobai 
oiifice undei diiect vision and even into segmental bionchi 

3 Instillation by Bi onchogi aphic Technique 

To extend this study foi the benefit of those skilled m bronchogiaphy 
a technique of instillation has been woiked out by the addition of Dionosil 
to the basic suspension which lendeis its adequately ladiopaque The 
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FIGURE 5 R T , a white female, age 31, with positive bxonchial aspiiate Note rapid 
clearing of the super-imposed tubeiculous infiltrate revealing a hidden cavity The 
cavity closed and the lesion almost completely regressed in 1 month In 6 months there 
IS complete dealing of the lesion with restoration to normal of parenchymal markings 
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author piefers a bionchoscopic appioach even when using this modified 
suspension foi leasons of pioper diagnosis, detection of obstiuctive or 
stenotic lesions, piopei aspiiation and adequate suiface anesthesia, as 
well as foi the piogiess detection of tubeicle bacilli in the aspiiate The 
bionchographic cathetei is intioduced thiough the bionchoscope to the 
side desiied and the lattei withdiawn leaving the cathetei in place The 
cathetei used foi this puipose is a standaid 12 F woven uieteial cathetei, 
non-graduated, non-x-iay (C R Baid, Inc, Summit, New Jeisej^) (No 
302), which has been modified by the nisei tion of a snugly fitting two 
inch monel tube in the tip so that it occludes the second oiifice The 
tip over the metal tube is bent at an angle which still peimits passage 
thiough a 7 mm lumen bionchoscope The proximal end ivas equipped 
with a special Luer-lok adapter and small tubulai inseit which pi events 
closuie of the lumen when the adaptei is tightened ovei a plastic oi lubber 
tubulai sleeve The original length of the cathetei is adequate foi 
woiking over a fluoioscopic scieen and the teiminal cuive and single 
apeituie peimit accuiate localization of the suspension within the lobai 
orifice to be filled Simple lotation at the caiina peimits easy shift 
fiom one main^stem bionchus to the othei The teiminal metal inseit 
lendeis the tip constantly visible dining fluoioscopy 

Lately it has been found advantageous to use the ladiopaque suspension 
with all of the above techniques since hidden cavities and bionchiectatic 
aieas become visible and obviate the use of tomogiaphy An excellent 
film lecoid can be obtained foi veiification of the degree and extent of 
filling Anothei innovation has been the loutine complete filling of all 
five lobes at the same sitting after the known diseased lobes have been 
filled This takes caie of latent oi non-detectable infection in the othei 
lobes and to date has not been found hai mf ul 

No matter which of the above techniques is used instillation should 
be gentle, dehbeiate and slow Most of the lobes will usuall}’’ toleiate 
10 CCS of the suspension It must be lemembered that aspnation into 
the blanch bionchi fiom the lobar bionchus takes some time and that 
flooding of the lobai bronchus too quickly will evoke a cough leflex no 
mattei how adequate has been the surface anesthesia The phenomenon 
may be explained by the piessuie of an letained in the bioiichioles and 
alveoli eliciting a distension cough reflex not conti oiled by the anesthesia 

Positioning of the Patient foi Instillation 

For bionchoscopic techniques instillation is oiiginally made with the 
patient in the standaid bionchoscopic position though immediately follow- 
ing this the patient is placed m moie advantageous positions to take 
advantage of gravitational foices 

For upper lobe woik the patient is placed in an oblique position with 
the side filled downwaid and the table inclined 5 oi more degiees cephalad 
foi about 15-20 minutes For middle lobe the position is face down with 
the table in the horizontal position Foi lowei and Imgulai branc 
instillations the patient lies on his back with the table tilted 5 degiees 
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caudad The Rittei electnc hydiauhc table with the modified head lest 
IS excellent foi these pin poses as well as foi geneial endoscopic woik 
Following the 15-20 minute lest, the patient is lemoved to bed oi couch 
and the same position duplicated except foi tilting He is admonished 
not to cough Foi multiple lobe filling a compiomise position is aiianged 
so that the flow will giavitate to the lobes filled Foi example, when 
both uppei lobes have been instilled the most favorable position will be 
flat on the back with the table tilted cephalad 

Foi five lobe filling with the bionchogiaphic technique the patient lies 
on the ladiogiaphic table on his back The moie involved lobe oi lobes 
aie filled fiist by piopei postuial techniques Oblique positioning to the 
light 01 left will almost completely fill the tiacheobronchial tiee of any 
paiticulai side though a cephalad tilt while the patient is in this oblique 
position will take caie of the upper lobes The middle lobe fills best 
and spontaneously with the patient face downwaid with the table in 
the hoiizontal position A good piocedure to follow is to fill first the 
upper lobe with a tilt, the lowei lobe with the table hoiizontal oi tilted 
caudad The same is then done with the othei side The patient is then 
placed on his face foi automatic filling of the middle lobe Expeiience 
will acquaint the opeiatoi with the time inteivals needed for each side 
Following instillation the patient lests on the ladiographic table foi 15-20 
minutes piioi to lemoval to bed oi cough It has been noted that once 
the suspension has penetiated the bionchioles and alveoli it lemains there 
even aftei the cough leflex i etui ns, though the patient still is exhorted 
not to cough 

Remits 

The lesults obtained in this study are summaiized in Tables I, II and III 
With lespect to conveision, 86 per cent of the patients became and stayed 
negative duiing the peiiod of observation The shortest inteival was 21 
days and the longest 11 months These figures, however, are not too 
accurate since the conversion inteival was determined fiom the first 
positive to the fiist persistent negative, though in many cases bioncho- 
scopic aspiiation was not done until some time after the lesions had 
cleaied or became stationary The actual conveision time could have 
been much shoitei The aveiage period of tabulated conversion was 96 
daj s 


TABLE 

CONVERSION STUDIES WITH 

I 

ENDOBRONCHIAL INH 

No Cases 

18 

No Positive 

14 (78 pei cent) 

Aveiage Instil /pnt 

4 (600 mg each) 

No Converted 

12 (86 per cent) 

Aveiage Time foi Conveision 

96 (days) 

Failures Lobect , Plombage 

2 (14 per cent) 
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TABLE II 

X-RAY CHANGES FOLLOWING INH ENDOBRONCHIAL INSTILLATION 

No Cases 


18 

Avciapc Instil /pnt 


4 (500 mg each) 

Complete Cleaiing 


10 (69 per cent) 

Exudate Clcanng 


14 (100 per cent) 

Cavitv Closuie 


10 (100 per cent) 

Time to Clcai /Close 


65 dajs aveiage 

Time Remaining Static 


14 months average 

No Change 2 Fibioid, 1 Plombage 

1 Destioved Lung 


4 (22 2 per cent) 


The x-iay film findings weie lathei sinking with complete dealing of 
visible lesions in 10 of the senes and complete closiiie in 10 sepaiate 
patients with cavitation Closuie was effected in cases of single as well 
as multiple cavities The time for dealing of the lesions as well as closure 
of the cavities was also lemaikable with the shoitest inteival 14 da 5 ^s and 
the longest 120 days with an ovei-all aveiage of 55 days Complete 
dealing of the lesions was noted in 59 pei cent of the senes 

Weight gam vaiied fiom two to 29 lbs The two diabetics, howevei, 
because of their dietaiy legimen lost six and 10 lbs Two patients neithei 
gained nor lost With these exceptions the aveiage weight gain distiibuted 
amongst the lemammg 14 patients was 13 lbs 

The maximum sedimentation late (MSR, Cutlei technique) was usually 
piopoitional to the late of dealing and sj’^stemic impiovement The 
greatest diop, pnoi to tieatment, was 15 mm and the lowest 0 5 mm 
with the aveiage of 6 0 mm Following tieatment the highest was 7 0 
mm (bionchiectatic case) and the lowest 0 5 mm with an aveiage of 
2 2 mm 

An attempt was made to compaie the findings in this pilot expenment 
with the gloss lesults as obtained fiom a compilation of the figuies found 
in the liteiatuie (Table III) Compaiison is of couise only i dative because 
of the small number of cases in this pilot expenment It will be noted 


RESULTS OF PILOT 
IN 

TABLE III 
STUDY COMPARED 
THE LITERATURE’ 

WITH AVERAGES 


Literatui e 

Pilot Study 


Per Cent 

Pei Cent 

Convei Sion 

48 

86 _ 

Gen \-i ay improv 

60 

82 5 _ 

Exudate Clearing 

24 

100 

Cavity Closuie 

30 

100 

*Refeiences 1 to 6 
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that the conversion rate is lathei high (86 per cent) , the x-ray improve- 
ment moderately highei (82 5 per cent) , and the clearing of the exudates 
and cavity closuie 100 pei cent 

Discussion 

It would seem fiom the results obtained in this pilot study that the 
theoretical considerations which made it possible weie justified Appar- 
ently the airways may be safely used as a portal of therapy with anti- 
tuberculous agents in oily suspension and that the concept of lohai o? 
multilobai lathei than body satmation is a feasibility It is also evident 
that to be effective the lobar physiology must not be too grossly impaired 
With this type of therapy as well as with all others the need for early 
detection is still in order 

It IS important to note the specific lytic action of the suspension on 
the tubeiculous foci as seen on the serial x-ray films with the tendency 
to restoration to normal of the parenchyma The onset of a transient 
INH pneumonitis should not be interpreted as an aggravation or failure 
of the procedure as following the apparent exacerbation, the foci begin 
to clear with disappearance of the exudates, visualization of hidden 
cavities, and reappearance of the parenchymal components Cavity walls 
become better defined, thinner and the cavity itself soon becomes distorted 
or collapsed due to external pressure on its weakened walls, or it may 
dimmish in size weekly with eventual complete closure In the series 
complete disappearance of good-sized cavities usually occurred in six 
to seven weeks 

A question may arise on the relative value of the endobronchial theiapy 
pe? se since it was combined with oral therapy of INH and PAS in many 
of the patients An attempt was made originally to confine the therapy 
only to the endobronchial instillation and this was actually done in two 
of the patients by mutual consent, the others insisted in adjuvant therapy 
once the diagnosis of tuberculosis was made These two patients (CS 
and JM) had excellent response with the endobionchial medication and 
cleared completely with only one instillation One (J S ) had been in a 
sanatorium for over one year on full doses of INH, PAS, and SM with 
a persistent large cavity One endobronchial instillation closed the cavity 
in seven weeks Several others of the series had complete regression of 
the lesions following a first instillation but had cavitational recurrences 
in different locations in spite of the fact that they were on continuous 
oral medication in full doses A second instillation promptly resolved 
the lesions and there has been no further recurrence Apparently oral 
medication in these particular patients was not effective in controlling 
or preventing recurrences of lesions 

From these observations it may be stated that the endobronchial therapy 
for pulmonary tuberculosis is indeed specific and apparently independent 
in its action from any effect of oral therapy 

The rapid disappearance of fluid in the two cases of effusion compli- 
cating the pulmonary lesions would indicate that this treatment is also 
effective against tuberculous effusions Bi onchoscopic observations with 
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lespect to secietions show that these aie consideiably i educed in quantity 
and modified in chaiactei following INH instillation, and in many of the 
patients stopped completely within a shoit inteival Papanicoloau smeais 
showed a lapid disappear ance of the leukocytes with reveision to a noimal 
cytogiam 

Dosage schedules, because of the pilot natuie of this study weie moie 
01 less aibitiaiy and instillations weie geneially lepeated when it was 
consideied that an additional instillation would fuither effect the regies- 
sion of the lesion Foi the same leason accurate spacing could not be 
detei mined since the time inteivals of effective change and quantitative 
response of the lesion were unknown factors In geneial, it would now 
seem that fiom one to foui instillations aie necessaiv foi maximum 
theiapeutic effect spaced at 20 dav inteivals This aiiangement, howevei, 
is a meie guide and, if the lesions peisist oi lecui, a second instillation 
IS in Older at any particular time 

The amount of the suspension used wms generally 10 cc per lobe ana 
for these purposes the lingular division is considered as a separate lobe 
Multiple instillations, wdien indicated, aie made at the same time With 
the five lobe bionchogiaphic technique as much as 25-30 cc of the radio- 
paque suspension may be used 

Resistance of the tubercle bacillus as judged clinically has not been 
a factor in this study wdien using the endobronchial instillation, though 
it may be expected when the scope of this technique is enlarged to a 
gi eater number of cases 

NOTES 

The INH piepaiation used in this senes uas the “Lvophilized Isoniazid ‘Paniay,’” 
which was kindly supplied foi this study by the Paniay Coipoiation, New Yoik, New 
Yoik 

All the bionchoscopic instiuments mentioned as well as the optical catheteiizing 
bionchoscope (Pentascope) and the special catheteis aie piesentlv being manufactured 
by the Geoige P Pilling and Sons Company, Philadelphia, Pennsylvania, to whom the 
authoi has given originals wdiich veie personally designed and made 

SUMMARY 

1 A senes of 18 cases of pulmonary tuberculosis of various types and 
degrees of severity has been treated by the endobronchial rnstillation of an 
oily suspension of isonicotinic acid hydi azide as a pilot experiment 

2 This study would indicate that, with this new portal of therapy 

a The conversion rate becomes high and is obtained in rather shoi 
intervals 

b Complete disappearance of the lesion, its improvement and ^ 
closure incidence is higher and shorter in time intervals than wi 
conventional oral therapy alone 

c INH in oily suspension endobronchially introduced has a pronounce 
specific lytic action on tuberculous foci 

3 The medication and the techniques described are safe and free lom 
any detrimental parenchyma or constitutional effects 

4 The clinical and roentgen results appear to be permanent and no o 
short duration 
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6 Lohai 0 ? multilohai di ug satui ation is pi oposed as a new concept in 
the chemothei apy of pulmonaiy tubeiculosis 

RESUMEN 

1 Como un expeiimento piloto, 18 casos de tubeiculosis pulmonai en 
vaiias f 01 mas, se ban tiatado con instilaciones de una suspension aceitosa 
de hidiacida del acido isonieotmico 

2 El estudio indicaiia 

a La piopoicion de conveisiones se hace elevada y es obtemdaa coito 
plazo 

b La desapaiicion completa de la lesion, su mejoria y el cieiie de cavl- 
dades es mas elevada y se obtiene mas pi onto que el metodo oial 

c INH (isomacida liofihzada) en suspension oleosa endobionquial- 
mente tieiie una accion lltica pionunciada en los focos tubeiculosos 

3 La medicacidn y la tecnica desciitas son seguias e incapaces de dahai 
el paienquima y de causai danos al estado geneial 

4 Los lesultados climcos y ladiologicos paiecen sei peimanentes y no 
de coita duiacion 

5 La satui acion lobai o multtlobai se pi opone como un concepto nuevo 
en la quimiotei apia de la tubeiculosis 

RESUME 

1 A title d’essai expeiimental, une sene de 18 cas de tuberculose pul- 
monane de type et de gravites difterentes a ete tiaitee pal instillation 
endobionchique d’une suspension huileuse d’hydi azide d’acide isonico- 
tinique 

2 Cette etude indiqueiait que, avec ce nouveau mode de tiaitement 

a) le taux de negativation est eleve, et est obtenu en un temps rela- 
tivement couit, 

b) la dispaiition complete de la lesion, son amelioi ation et la fie- 
quence de la feimetuie cavitaire est plus elevee et suivient dans 
un inteivalle de temps plus court qu’avec le seul traitement buccal 
conventiohnel 

c) L’INH (isoniazide lyophdise) en suspension huileuse admmistre 
pai voie endobronchique a une action lytique specifiqne piononcee 
sur les foyeis tuberculeux 

3 La medication et les techniques decrites sont sans effets secondaiies 
nocifs sui le paienchyme ou sur I’etat geneial 

4 Les resultats cliniques et ladiologiques semblent etie stables et de 
longue duiee 

5 La satm ation medicamenteuse lobane on multiloban e est pioposee 
comme un nouveau piocede de la chimiothei apie de la tuberculose pul 
monaiie 

ZUSAMMENFASSUNG 

1 Eine Reihe von 18 Fallen von Lungentubeikulose vei schiedenei Foi- 
men und Schweiegiade wuide in einem Routineveisuch mit endobionchialei 
Instillation einer ohgen Aufschwemmung von INH behandelt 
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2 Diese Untersuchung veimag zu zeigen, dass mit diesem neuen Zugang 
del Theiapie: 

a. Die Ziffei dei Bazillenfreiheit gioss und in ziemlich kuizem Zeit- 
abschnitt eiieicht wild 

2 Kompleites Veischwinden der Heide, ihre Besseiung und das Vor- 
kommen von Kaveinenveischluss ist haufigei und erfolgt in kuizer- 
en Zeiiaumen als duich die ubhche oiale Theiapie allein 
b INK (Ij'ophilisieites INK) in oligei Aufschwemmung endobron- 
chial eingefuhit hat eine ausgepochene Lytische Wirkung auf tu- 
beikulose Heide 

3 Die beschiiebene Veioidnungsweise und Technik ist sichei und frei 
von iigendwelchen schadlichen Wirkungen auf Paienchym Oder Konstitu- 
tion. 

4 Die klimschen und i ontgenologischen Resultate scheinen anhaltend 
und nichi von kuizei Dauei zu sein 

5 Lobaie Oder multilobaie Aizneimittelsattigung wild als ein neuer Be- 
giiff 111 dei Chemotheipie dei Lungentubeikulose vorgeschlagen 


REFERENCES 


1 SilikofF, I J and RobitzcK, E H "Tubeicuious Chemotheiapy \Mth Hydrazine 
Deiivativc'; of Isonicotimc Acid," Pis Chest, 21 385, 1952 

2 Robitzek, E H , SehkofT, I J , Mamlok, E and Tendlau, A “Isoniazid and Its 
Isopiopyl Deiivatne in the Theiapy of Tubeiculosis in Humans Comparative 
Theiapcutic and Toxicological Piopeities," Dis Chest, 22 1, 1953 

3 United States Public Health Seivice, Fedeial Secuiity Agency "Control Study of 
Compaiative Efiiciencv of Isoniazid, SM-Isoniazid and SM-PAS in Pulmonary Tuber- 
culosis Theiapy," Am Rev Tuheic, 67 108, 1953 

4 Salkin, D and Schwaitz, J A “Roentgenological Changes of the Lung Associated 
with Isoniazid Theiapy in Pulmonaiy Tubeiculosis,” D\s Chest, 26 266, 1954 

6 Dooneief, A S and Hite, K E "Indefinitely Piolonged Chemotheiapy for Tuber- 
culosis," Am Rev Tuberc , 70 219, 1954 

6 Boimioli, R “Resultats de la Theiapie Endo-bionchique avec L’ I A I dans Quel- 
ques Cas Paiticuliers de T B C Pulmonaiie Specifiquenient Caveineuse,” Transac- 
tions II International Congiess of Bi onchoesophagologv, p 160, 1953 

7 Bonairigo, N "Bionchoscopy, Bionchoscopo-therapy, Bionchoscopic Aspiration and 
Endobronchial Instillations of Antibiotics in Pulmonaiy and Bionchial Tuberculo- 
sis,” Transactions I International Congiess of Bi onchoesophagology, p 73, 1952 

8 Sweany, H C and Dunbar, F P “The Pioblem of Bacterial Resistance in Anti- 
microbial Therapy of Tuberculosis,” Dis Chest, 27 260, 1956 

9 Lemon, W S “The Anatomical Factors Involved and the Mechanisms Employed in 
Removal of Minute Particles of Foreign Material fiom the Lungs An Experimental 


Study,” TtansacUons of Assoc Am Phys , 53 278, 1937 

10 Machaness, G B and Smith, N “The Action of Isonicotimc Acid Hvdi azide on 
Intracellulai Tubercle Bacilli,” Avi Rev, Tubeic, 66 126, 1962 

11 Machaness, G B and Smith, N “The Bacteriocidal Action of Isomazide, btiepto- 
mycin, and Teiianiycin on Extracellular and Intracellular Tubercle Bacilli, 

Rev Tiibei c , 67 322, 1953 „ 

12 Carabelli, A A “Acute Bronchopulmonary Suppuration Theiapy with Endoscopic 
Application of Oleaginous Pencillin,” Dis Chest, 25 316, 1954 

13 Miller, W S “The Lung,” Charles C Thomas, Baltimore, p 3, 1937 

14 Porcellati, G and Pieziosi, P “Biological Transfoi matron of Isonicotimc Aci 
Hydiazide,” Enzimologia, 17 47, 1954 Am Rev Tube? c (Abstracts) , 73 64, i wo 

15 Storis, R P, McDonald, J R and Good, C A “Lipoid Grariulorna of the Bung 

following Bronchography with Iodized Oil,” J Thoiacic Smp , 18 56L 19 - 

16 SulhvanT R D , Bmclay, R K and Karnofsky, D A "Effects of High Doses ot 

Isoniazid in Man,” Am Rev Tubeic, 69 957, 1954 , m t -Rnpilli 

17 Caiabelh, A A “Endoscopic Collection of Neoplastic Cells and Tubercle £>ac 

from the Bronchi,” Dis Chest, 18 98, 1950 , -Rron- 

18 Carabelli, A A “The Use of Pontocaine in Subposoligical Quantities lor pro 
choscopy and Bronchography,” Anesthesiology, 13 169, 1952 



SECTION ON 

CARDIOVASCULAR DISEASES 


Patent Ductus Arteriosus m the Adult 
With Partial Reversal of Flow 

PAUL WINCHELL, M D , JAMES REDINGTON, M D 
and RICHARD L VARCO, M D , F C C P 
Minneapolis, Minnesota 


The clinical and physiological characteristics of the uncomplicated patent 
ductus arteiiosus in the adult have been well-defined and undei stood for 
many yeais A typical continuous murmui usually develops early indife, 
the electrocaidiogiam is usually noimal or shows a left axis deviation, 
and heait fluoioscopy ordinal ily shows only mild to moderate left ven- 
tiiculai enlargement, vigorous aortic pulsation, and inci eased pulmonary 
blood flow In addition, cyanosis does not occui unless severe congestive 
cardiac failure develops in the terminal stages of the disease ^ 

In 1925, following a review of 16 atypical cases of patent ductus arteiio- 
sus in which right ventriculai hypei trophy was present, it was pointed 
out that reveisal of flow through the ductus aiteriosus and the consequent 
development of lowei extremity cyanosis and clubbing could and piobably 
did occui in at least six of the patients studied - Recently the syndrome 
of patent ductus arteiiosus with pulmonary hypei tension and reversal of 
flow through the ductus arteriosus has been well-described and documented 
in scatteied repoits^o The following cases are believed lepresentative of 
that group 

Case Rej)oi ts 


Case 1 M C , a 44 yeai old white woman entei ed the hospital for the fii st time on 
Decembei 30, 1953 She gave a life-long history of dyspnea on effort and of becoming 
tiled easily As a child she had been “sickly” and nevei able to keep up with her 
playmates Cyanosis on exertion was first noted in 1940 at the age of 30 Hemoptysis 
of approximately one-half cup of blood first occurred in 1947 and was subsequently 
followed by eight similai episodes over a period of four years She had previously 
woiked as a beauty shop opeiatoi but aftei 1946 was limited to manieuie work because 
of weakness and dyspnea Theie was no histoiy of dyspnea at rest oi of orthopnea 
She noted hoaiseness on several occasions 

She had been studied in hospitals foi the fiist time in 1951 when she complained of 
seveie dyspnea on exertion and could not walk over 20 feet -without stopping to rest On 
examination in 1951, she was noted to have cyanosis of the lips and fingers and maiked 
cyanosis with definite clubbing of the toes The blood piessuie was light arm 108/92, 
left aim 112/90, right leg 140/94, and left leg 142/90 mm Hg The lungs were clear 
The heait was geneially enlaiged The pulnionaiy second sound was louder than the 
aoitic second sound A low-pitched diastolic muimui was heard in the fouith intei- 
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TABLE I 

CATHETERIZATION DATA— 1963— CASE 1 


Site of Blood Sample 

Pi essure 
Mm Hg 

Oa Content 
Vol Per Cent 

Os Saturation 
Per Cent 

Pulmoiiaiv artery 

85/60 

18 4 

63 

Right atrium 


18 0 

62 

Femoral artery 

110/89 

17 6 

60 

Brachial artery (left) 

117/88 

27 6 

94 

The pulmonnrj nrlerj and ajHtcmic artery 
count for the conRulcrablo clifTcrencc between 

pressures were 
them 

not recorded simultaneously, which may ac- 


costal space to the left of the sternum Theie was no peiipheial edema The hemo- 
globin was 21 1 gm /lOO ml , the venous piessme 7 0 cm of Na citiate solution The 
aim to tongue cnculation time (decholin) was 36 seconds while the vital capacity was 
88 pel cent of noimal An electiocaidiogiam showed light axis deviation and light 
ventiiculai stiain Caidiac tluoioscopv showed consideiable enlaigement of the right 
ven tilde and less maiked enlaigement of the left ventiicle The findings at caidiac 
cathetei ization aic lecoided on Table I She was discharged with a piobable diagnosis 
of Eisenmengei’s complex 

Duiing the next two and one-half yeais, she woiked 15 to 30 houis weekly until 
late in 1953 when she le-entcied the hospital because of inci easing fatigue and 
dyspnea On examination she was found to be a malnounshed, chronically ill 44 year 
old woman with severe dvspnea on effort The blood pressure was 100/60 mm Hg 
There was marked cyanosis and marked clubbing of the toes (Figure 1) The lungs 
were clear The heart was generally enlarged wth a diffuse maximal impulse over 
the fourth intercostal space to the left of the sternum The pulmonary second sound 
was accentuated A grade II blowing diastolic muimui was heard along the left 
sternal border radiating to the apex when the patient was in the left lateral decubitus 
position A rough svstolic murmur rvas heard intermittently at the base There was 
no peripheral edema The hemoglobin was 23 3 gm /1 00 ml Electrocardiogram showed 
light ventricular preponderance and strain (Pigiire 2) Chest x-iav film (figure <i) 



FIGURE 1 Photograph of hands and feet of Case 1 showing distinct clubbing of the 
toes without similar changes in the fingers 
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TABLE II 

EFFECTS OF BREATHING 100 PER CENT 0= ON FEMORAL 
ARTERY SATURATION— CASE 1 


1951 1953 

Pei Cent Pei Cent 

Fenioial satuiation at rest 53 60 

Femoinl saturation after breathing 100 pei cent Os 74 69 


In 1951 there was n considernblo drop in the nmoiint of desaturatcd pulmonary artery blood shuntine 
into the aorta after breathing 100 per cent o\ygen Much less change was produced tivo years later 
under the same circumstances suggesting that the pulmonarj resistance was less altered by high oxygen 
tensions in the inspired air 


and caidiac fluoroscopy showed piiniaiily right ventricular enlargement The pul- 
monary arteries were enlarged but the peripheral pulmonary vessels were diminished 
in size Arterial oxygen studies are recorded in Table II A retiogiade aortogiam 
through the left brachial arteiy outlined the aorta with no evidence of coarctation A 
slight outpocketing of the medial portion of the arch rn the posrtion where a ductus 
aiteiiosus is usualljt found was seen but there was no flow of dye from the aorta to 
the pulmonaiv arteiy As a lesult of the studies it seemed likely that the patient had 



FIGURE 2 Electrocardiogram from Case 1, interpreted as showing marked right 
ventricular hypertrophy and strain, normal sinus rhythm 
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FIGURE 3 Posteroanterioi and i ight-antei loi oblique chest views of Case 1 Calci- 
fication in the ductus artciiosus is visible 

a patent ductus aitciiosus with seveie pulmonaiy hvpei tension and a shunt fiom pul- 
monaiv aiteiy to the distal aoita, with no othei appaient caidiac defects 

The seriousness of an opeiation was stiessed foi this patient Howevei, she desired 
to undeigo any t\pe of collective suigeiv which might benefit hei While in the 
hospital she was a total invalid because of e\ei tional dyspnea The plan was to place 
a small diametei shunt between the pulmonaiy aiteiv and the left atiium before cross 
clamping the ductus aiteiiosus Then if the patient toleiated closuie of the ductus 
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aiteiiosus it was to be divided and lipated It was thought that this technique would 
deciease light lieait woik bv decompiessing any intoleiable right ventriculai pies- 
suies developing aftei the shunt thiough the ductus aiteiiosus had been eliminated 
Moreovei, it was hoped that this leak would contiibute a volume flow adequate 
to sustain sufficient blood volume in the systemic ciiculation, especially the coionaiy 
arteiies duiing an inteival when the light heait was incapable of pumping enough 
blood thiough the aiteiioscleiotic pulnionaiv ciicuit Pei haps ivith time foi leadjust- 
ment a legiession of the lung lesions would follow Once hei clinical status had im- 
pioved enough, at a second opeiation the aiteiial shunt between the pulmonaiy arteiy 
and the left atiium could then be disconnected It was appieciated that such an 
anastomosis vould lesult in mild geneialized cyanosis lathei than the legional cyanosis 
aheadv piesent 

At opeiation the ductus aiteiiosus was estimated to have a diametei of 20 to 25 mm 
It was thickened and contained calcium Theie were evident thiombi in all blanches 
of the light pulmonaiy aiteiy with wide spiead calcific deposits in the arteiial wall 
The pioposed anastomosis of the left atiuim to a bianch of the pulmonaiy aiteiy 
could not be earned out because of thiomboses thioughout the smaller pulmonaiy 
arteiies A tentative clamping of the ductus aiteiiosus was attempted to note the 
heait’s tolerance of the alteied hemodynamics The cioss clamping unfoitunately 
eventuated piomptlv in ventiiculai fibi illation A normal ihythm could not be le- 
established despite lecouise to a vaiietv of i esuscitative techniques 

At autopsy two aieas of infaiction weie piesent in the upper lobe of the light lung 
The right and left pulmonaiy aiteiy blanches weie dilated and showed a niaiked 
degree of atheioscleiosis A laminated thrombus was piesent at the bifurcation of 
the light pulmonaiv aiteiy and evtended into the mam lobai branches with complete 
occlusion of the opening to the upper lobe The ductus arteiiosus entered the aoita 
2 cm beyond the left subclavian ostium The aoita in this area showed moderate 
atherosclerosis and was calcified The left pulmonary aiteiy was markedly atheio- 
scleiotic with calcification and sclerosis of the intimal layei Marked plaque forma- 
tion and ulceration of the intima were piesent in the left pulmonaiy aitery where the 
ductus arteriosus entered The right ventiicle was hypeitiophied and dilated, its walls 
measuring 1 2 cm in thickness The left ventricle measuied 1 4 cm in thickness The 
valves were all noimal No other caidiac defect was piesent 

Microscopic e\amination of the lungs showed areas of atelectasis and infarction 
The smaller pulmonary arteries showed striking changes, mainly of thickening due to 
intimal fibrosis rvith fragmentation and duplication of the elastic fibers (Figures 4 and 
5) Vascular lesions in the foim of small cavernous channels supported by connective 
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TABLE III 

CARDIAC CATHETERIZATION DATA—CASE 2 


Cliambci 

Piessuie 

Mm Hg 

Oa Content 

Vol Pci Cent 

Oa Satuiation 

Pei Cent 

PA 

102/64 

17 54 

83 

RV 

100/ 7 

13 21 

63 

RA 

6 

12 98 

62 

SVC 


12 79 

62 

IVC 


13 01 

62 

FA 


10 66 

92 


tissue containing endothelial cells mcic piesent Sections of the light pulmonaiy aitery 
showed seveio atheiosclciotic changes tilth calicfication as ttell as a laminated thiombus 

Cose 2 This patient it as a 21 veai old woman who gave a history of life-long 
inability to Keep up ititli othci people of hei age Hei symptoms tveie piimaiily those 
of shoitness of bieath on effoit In addition, she had noted paioxysmal nocturnal 
dyspnea and ankle edema She had never been cyanotic Because of her caidiac symp- 
toms she had been foiced to discontinue school at an eaily age Theie had been many 
episodes of lespuatory tiact infection and bionchitis Theie was no antecedent history 

of iheuniatic fevei , , „ 

The physical examination at the time of hei fiist hospital admission was negative 
except foi the lieait and foi a palpable thyioid gland adenoma, which with Imr hyper- 
activity and a fine ticnioi led to the clinical diagnosis of tlivi otoxicosis The heai 
was not enlaiged on physical examination Theie was a giade III systolic niurmui 
heaid best along the left steinal boidei and at the apex In addition, a giade i dia- 
stolic blowing muimiii could be heaid along the left sternal boidei Wnna 

cyanosis of eithei the mucus membianes, the fingei nails, oi the toe nails the Diooa 

piessuie was 118/74 mm Hg , , , „ ^Minwo 

The peztinent laboiatoiy findings on the fiist hospital admission 
The mine was within noinial limits The hemoglobin was 15 3 gms and the Avhite 
blood count was 6, GOO with 49 pei cent neutioplnls, 42 pei cent lymphocytes, 6 pei 
monocytes, 3 pei cent eosinophils, and 1 pei cent basophil The ^ 

take Avas 53 pei cent of the administeied dose at the end of 24 horns An 
Sam showed atr.al fibnllation at a slow lato The Ld V5 

Theie weie niailiod ST segment and T wave clinnps in leads 11, III, AVt , and 

and V6 suggestive of digitalis effect oi possibly a left ventnculai ^tiain pattein 

evidence of light ventiiculai hvpeitiophv could be seen ^ left^Ld Ught 

maihed enlaigenient of the heait which was thought to evolve both 
ventiicles Mild left atiial enlaigemeiit was also observed the left Mteii 
view The pulmonaiy aiteiy segment and the cential and Pompheial pulm na y a t 

btanehes w'le cons.de.ably enla.ged The .o.ta was tho„^,t to ^ 

The findiners weie consistent with a left to iignt siiunc ana conffil Hefect 

deflnfte left atiial enlargement ,t was thought that e.the. a 

01 a patent ductus aiteiiosus would be the mole ^ indicated in 

Caidlac catbetei ization was earned out and the Xp m- jgft to light shunt 

Table III Despite seveie pulmonaiy 

at the level of the pulmonaiy aiteiy was found and ivas tnougnt zo 
either patent ductus arteriosus or an aortic to control this 

In view of the co-existing thyrotoxicosis it ^^®^^J^3th,ourIcil were not effective 
portion of her illness first Initial attempts i -g ^ggeg of radioactive 

and rt was necessary eventually to admrnrster a ft,g radioactive iodine 

iodine By February of 1956 she was somewhat hypothyroid, the ladioacr 

uptake being 6 6 per cent at 24 hours attempt at corrective 

She was readmitted to hospital m February of ^ ^ , except that she had 

surgery Theie had been little change in of nervous- 

noted cyanosis with exercise on seveial different occasi referable to the cardio- 

ness were well controlled and her other symptoins d y hypothyroid 

vascular system were unchanged despite the fact that s 
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The physical examination at the time of hei last admission showed the blood pres- 
suie to be 100/78 mm Hg The caidiac muimuis weie unchanged It was thought 
tint distinct but mild cyanosis of the nail beds was piesent 
Theie ueie no significant changes in the laboiatoiy studies othei than in the 
aiteiial satuiation A fenioial aiteiy blood sample collected at lest showed the oxygen 
satuiation to be only 83 pei cent In view of this finding simultaneous samples weie 
taken fioni the light biachial aiteiy and the left fenioial aiteiy in which the aiteiial 
satuiatioiis weie 80 pei cent and 88 pei cent lespectively Since the biahcial arteiy 
satuiation was lowei than that of the fenioial aiteiy, it was thought that the diagnosis 
of aoitic pulmonic window was moie likely than that of patent ductus aiteiiosus with 
leveisal of /low 

At the time of opeiation a diagnosis of patent ductus aiteiiosus was confiimed A 
lung biopsy showed consideiable medial hypeitiophy and intimal piolifeiation in the 
small blanches of the pulmonaiy aiteiy These findings were especially piomment 
in the aiteiies measuiing undei 100 nncia in diametei where the aiteiial lumen was 
found to be nearly obliteiated in seveial instances This was thought to be giade III 
pulmonaiy aiteiial and aiteiiolai scleiosis A collective opeiation was not attempted 
at the time of exploiatoiy thoiacotoniy 

The two cases desciibed both iDiesented the common complaint of pio- 
giessively seveie eveitional dyspnea Case 1 piesented the moie typical 
phj''sical finding of legional cyanosis and clubbing limited to the lowei 
extiemities ~ Vaiiations of this sign have been lepoited since theie may 
be letiogiade flow of pulmonaiy aiteiy blood into the left subclavian aiteiy 
01 even into the loot of the aoita causing cyanosis of the upper portions 
of the body in geneial This lattei and moie atypical physical finding was 
piesent in Case 2 at the time of hei exploiatoiy opeiation The letiogiade 
flow of desatuiated pulmonaiy aiteiy blood into the aoitic loot had been 
well demonstiated in one othei instance ® The fiist case showed the usual 
findings of polycj^themia, light ventiiculai hypertrophy on fluoioscopy, 
and a light ventiiculai strain pattern electiocaidiogiaphically with large 
pulmonaiy aiteiy segments In hei case, a well calcified ductus arteiiosus 
could also be seen and demonstrated on the x-iay films Case 2 had appai- 
ently not been in a state of leveisal long enough to result in the develop- 
ment of polycythemia Howevei, a legurgitant miiimui of the Graham- 
Steeli type was heaid although the pulmonaiy systolic muimur was much 
the moie piomment of the two 

That pulmonaiy hypei tension may be piogiessive and that reveisal of 
flow may occui relatively late in life, suppoiting the idea that the hypei - 
tension may be acquiied lathei than congenital, is demonstiated by the 
clinical course of Case 2 

It IS generally agieed that the division of a ductus arteiiosus when theie 
IS a significant (net) light to left shunt unless the patient is supported by 
some othei procedure designed to maintain flow into the left ventiicle is 
likely to pi ove fatal One case in which the two cii dilations seemed to be 
“m-balance” — virtually equal piessures in aoita and pulmonaiy aiteiy 
with bidiiectional shunt and not tiuly continuous leversal of flow — ^has 
been operated on with suivival of the patient In this instance the ductus 
arteiiosus was not completely divided and theie have been no follow-up 
studies to detei mine if the communication has been completely closed 
The theoietical possibility exists that meiely to divide such a “balanced” 
shunt, paiticularly in an adult, might do little to cuie the existing pulmo- 
naiy hypertension 
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The effects on the pnlmonaiy aiteiy piessuie of bieathing 100 per cent 
oxygen have been well-stuched and the chief lesult has been an inverse re- 
lationship between the oxygen tension of the inspiied air and the pulmo- 
naiy aiteiy piessuie*’ In the piesence of patent ductus arteriosus with 
level sal of blood flow the result should then be an inciease in the satura- 
tion of femoial aiteiv blood It has been well-demonstiated that the op- 
posite occuis when the 0^ content of the inspiied air is i educed to a level 
of 10 to 14 pel cent, the amount of the i eduction in satuiation ranging 
between 2 2 and 9 8 vol pei cent Whethei oi not these alteiations occur 
in a given case would seem to depend on the degiee of scleiosis of the small 
pulmonai V aitiies and aiteiioles In Case 1 the femoial arteiy saturation 
lose fiom 53 to 74 pei cent in 1951 aftei bieathing 100 per cent O 2 while 
a lepeat similai study in 1954 showed a use fiom only 60 to 69 pei cent, 
suggesting the possibility that the pulmonai y aiteiioscleiosis had prog- 
lessed duiing the inteival to the point that lelatively little 1 eduction in the 
pulmonai y vasculai lesistance could acciue fiom the bieathing of 100 
pei cent Oj (Table II) 

The basic leason why the adult with patent ductus aiteiiosus develops 
pulmonai V hypei tension and eventually leveisal of flow is not entiiely 
deal although the same pioblem exists in lefeience to othei left to light 
shunts Recent animal sudies may give a clue 

Fiom the lehitionship 

Piessuie = Flow X Resistance 

it IS appaient that inci eases 111 pulmonai y aiteiy flow can lesult in in- 
ci eased pulmonai y aiteiy piessure piovided the pulmonary vascular le- 
sistance lemains constant 01 does not deciease excessively That this does 
occui has been amply demonstiated by expeiience with the closuie of 
atiial septal defects wheiein distinct elevations of piessure in the pulmo- 
naiy arteiy piior to operation aie no longei piesent following closure of the 
defect and 1 eduction of the pulmonai y aiteiy flow to noimal The highest 
pulmonai y aiteiy piessuie we have obseived to date with a simple atiial 
defect was 72/34 mm Hg — modeiately severe pulmonaiy hypertension 
appaiently based on increased flow alone but not enough to cause leveisal 
of the shunt and cyanosis Following closuie of the defect, the right ven- 
triculai piessuie was found to be 28/4 mm Hg — a noimal value There 
are scatteied lepoits of moderate pulmonaiy hypei tension in the piesence 
of a patent ductus aiteiiosus revolting towaids noimal following surgery 
from 100 mm Hg to 40 mm Hg in one case — appaiently because the 
elevation in pressuie oiiginally depended almost entirely on znciease 
pulmonary blood flow The same reduction occuis in certain instances 
following correction of ventricular septal defects 

A second aspect of the problem has to do with increased pulmonary 
vascular resistance resulting from increased pulmonary flow In wo 
senes of experiments,^^ pulmonaiy hypertension has been consisten y 
produced in dogs by the anastomosis of a systemic artery and a lanc 
of the pulmonary artery In each series marked changes in the pulmonaiy 
aiteriolar structure occurred, including the appearance of medial muscu ar 
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hypeitiophy and intinia] fibiosis Seiial lung biopsies demonstrated the 
development of arteiiolai medial muscular hypertrophy within a two-week 
peiiod following the anastomosis, followed in turn by intimal fibrosis and 
and increase in the adventitial collagenous material over a two to three- 
month interval No changes in alveoli, capillaries, or veins were noted 
The striking similarity of the changes to those noticed in humans with 
inci eased pulmonaiy vascular resistance has already been emphasized 
In some instances the smaller vessels aie completely obliterated That the 
size of the lumen in the pulmonaiy arteriole is the more important factor 
in detei mining pulmonary vascular lesistance than is the increased viscosi- 
ty of blood lelative to polycythemia or othei similar factors has also been 
demonstrated 

It was further observed that the total amount of increase in pulmonary 
blood flow was not the sole factor in initiating the changes subsequently 
observed in pulmonary arteriolar structure and in pulmonary artery 
pressure The type of anastomosis formed — whether end-to-end or side-to- 
side — was contributoiy in some way, the end-to-end anastomosis resulting 
in the gi eater amount of change It has been suggested that the pulse wave 
foim IS of some significance and that the pulsatile thrust of blood into the 
pulmonary circuit is responsible in pait for the changes observed Wheth- 
er or not this is an important factor in the human cannot as yet be deter- 
mined The usual patent ductus arteriosus and aortic-pulmonic window 
function as side-to-side anastomoses in which the shunt is not obligatory 
In the adult, for the former, the development of severe degrees of pulmo- 
nary hypertension is uncommon A large ventricular septal defect ap- 
proaching functionally a single ventricle probably more closely simulates 
the situation in the experimental animal and here marked pulmonary 
hypertension is necessary for survival, provided that pulmonary stenosis 
is not present Simple atrial septal defects seem not to be ordinarily ac- 
companied by severe pulmonary hypertension whereas atrioventncularis 
communis defects seem commonly to have marked elevations in pulmonary 
artery pressure These aie impiessions not as yet statistically proved 
They would suggest, however, that the presence of a large, pulsatile 
thrust through an obligatory shunt may be related to the development 
of the severe forms of pulmonary hypertension The ordinary Blalock 
anastomosis does not duplicate this experimental situation There are rare 
instances in which end-to-end anastomoses have been made in the adult 
between a systemic artery and the right or left pulmonary artery but none 
of these have had post-operative studies that would shed any light on this 
particular problem 

From the evidence at hand it would seem that a reasonable working 
hypothesis can be formulated to explain the course of events in the adult 
who develops pulmonary hypei tension in the presence of a left-to right 
shunt It IS known that increased pulmonary flow may in itself produce 
pulmonary hypei tension and it is suggested that this in turn leads to ana- 
tomical changes within the small pulmonary arteries resulting in an in- 
creased pulmonary vascular resistance and with it a further aggravation 



190 


WINCHELL, REDINGTON AND VARCO August, isss 

of the pulmonai y hypei tension The pi esence of a pulsatile thi ust of blood 
into the pulmonai y ciicuit may also be of great importance 

One interesting question concerns whether or not these changes observed 
in the pulmonary arteriole in the severe tj'pes of pulmonary hypertension 
are reversible It is not known if such regression occurs in man The 
experimental preparation does show a regression of the anatomical changes 
in the pulmonary arteriole following correction of the S3’^stemic aiteiy- 
pulmonaij' aiteij' anastomosis These changes occur very slowlj^ over a 
prolonged period of time and in no animal thus far have the pulmonary 
arterioles returned entiielj’^ to normal The possibility of such regression 
occurring in man seems good enough to warrant further attempts at re- 
pair iiig suigicallj'^ the patent ductus arteriosus in which reversal of flow 
has occurred 

The mechanism of death in the first case described, and in some otheis, 
has been ventricular fibrillation It seems reasonable to assume that with 
obliteration of the ductus arteriosus and because of markedly increased 
pulmonary vascular resistance, the right ventricle is unable to maintain 
enough floiv through the lungs and into the coronai^’^ circulation to perfuse 
adequately the myocardium Under such circumstances ventricular fibril- 
lation may easily occur This constitutes a major problem that must be 
solved before the repair of this anomaly will become possible 

SUMMARY 

1 Two examples of patent ductus arteriosus with pulmonary hj^pei- 
tension, reversal of flow, and cjmnosis occurring in adults are described 

2 In Case 1 changes in the response to breathing 100 per cent Oo, as 
determined by studies of femoral oxj’^gen saturations, suggest that the 
pulmonary vascular resistance became “fixed” as the disease progressed 

3 Clinical and experimental observations demonstrated that increased 
pulmonary blood flow results in pulmonary hypertension that may in turn 
be followed by pulmonary arteriolar, medial, and intimal thickening and 
increasing pulmonary vascular resistance This is especially true if 
the flow IS of the pulsatile type 

4 The pulmonary arteriolar changes in the experimental animal are 
but partially reversed during reasonable intervals of observation once 
the pulmonary pressure has been restored to approximately normal values 

5 For surgery to be successful in cases with marked reversal of flow 
some mechanism for maintaining adequate coronary flow and preventing 
ventricular fibrillation will be required 

RESUMEN 

1 Se describen dos casos de conducto arteiioso presistente con hipei- 
tension pulmonai, inversion de la coriiente y cianosis en adultos 

2 En el caso 1, los cambois en la lespuesta a lespiiar 100 poi ciento, 
como se pudo determinar por los estudios de la satuiacion de oxigeno 
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femoial, sugieien que la lesistencia pulmonar vasculai se volvio “fija” 
al piogiesai la enfeimedad 

3 Las obseivaciones clmicas y expeiimentales demonstraron que el 
aumento del flujo sanguineo pulomai da poi lesultado la hipeistension 
pulmonai que a su vez puede sei seguida por engrosamiento de la intima 
aiteiional, asi como engiosa miento de la media, y un aumento de la lesi- 
stencia pulmonai Esto es especialmente cieito si el flujo es de tipo 
pulsatil 

4 Los cambios pulmonai es aiteiiolaies en el animal de expeiimentacion, 
solo son paicialmente inveitidos dm ante inteivalos razonables de la 
obseivacion una vez la piesion pulmonai se ha lestablecido apioximadam- 
ente a los valoies noi males 

5 Paia que la ciiugia tenga buen lesultado en cases con maicada inver- 
sion del flujo se lequeiiia algun mecanismo para mantener el flujo coio- 
naiio adecuado y paia pievemr la fibiilacion ventiicular 

RESUME 

1 Les auteurs deciivent leux examples de peisistance du tiou de Botal 
avec hypertension pulmonaiie, inveision du com ant sanguin, et cyanose 
appal us chez des adultes 

2 Les alteiations du cas I appaiaissant lois de I’epreuve de la lespira- 
tion a 100%, determinee par I’etude de la satuiation oxygenee de I’artere 
femoiale, donnent a penser que la resistance des vaisseaux pulmonaiies 
setait “fixee” alois que half action continuait sa piogiession 

3 Des obseivations cUniques et expeiimentales ont demontre que Taug- 
mentation de la circulation sanguine pulmonaiie depend de I’hypei tension 
pulmonaiie qui a son toui peut etre suivie par un epaississement de la 
media et de I’lntima des aiteiioles pulmonaiies entrainant un accroisse- 
ment de la lesjstance vasculaiie pulmonaiie Ceci est paiticuherement 
VI ai SI le debit est du type pulsatile 

4 Les alteiations arteiiolaires pulmonaiies chez les animaux d’expeii- 
ence ne sont que partiellement reveisibles pendant des inteivalles laison- 
nables d’obsei vation une fois que la piession pulmonaiie est i avenue a son 
taux approximativement normal 

5 Poui menei a bien les interventions dans les cas avec trouble maique 
du debit, on doit ariivei a maintenir un debit coionaiie convenable, et 
pievemr la fibi illation ventiiculaiie 

ZUSAMMENFASSUNG 

1 Es weiden zwei Beispliele beschiieben von offenem ductus arterio- 
sus mit pulmonalem Hochdiuck, umgekehrtei Sti omungsnchtung und 
cj’-anose bei Ewachsenen 

2 Dei Wechsel von 100% in dei Antwoit von Fall I bei dei Atmung, 
wie aus Unteisuchungen bei der Piufung von femoralen Saueistoff- 
sattigungen hei verging, lasst veimuten, dass dei pulmonale Gefasswider- 
stand zu einem “fixieiten” wuide in dem Masse, wie sich die Krankheit 
welter entwickelte 
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3 Duich klinische und expenmentelle Beobachtungen wurde nachgewie- 
sen, dass eine erhohte pulmonale Durchstromung erne pulmonale Hyper- 
tension zui Folge hat, die ihi erseits gefolgt sein kann von einer pulmonalen 
arteriolai en Media-Intema-Verdickung und erhohtem pulmonalem Gefass- 
widerstand Dies ist besondeis dann dei Fall, wenn die Durchstromung 
vom pulsieienden Typ ist 

4 Die Veranderungen an den pulmonalen Arteriolen im Tierversuch 
lassen sich jedoch wenigstens teilweise wiedei aufheben innerhalb uber- 
sehbarer Beobachtungszeitraume, wenn der pulmonale Diuck erst einmal 
wieder auf annahernd noimale Werte eingestellt ist 

5 Damit ein opeiativei Eingriff zum Erfolg fuhrt in Fallen mit aus- 
gesprochenei Umkehi der Duichstromung, sind eine Reihe von Vorkeh- 
rungen zur Aufvechteihaltung einer ausreichenden coronal en Durch- 
stiomung und Veimeidung von Kammeiflimmern erforderlich 
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Noises Heard at a Distance from the Chest 


Second Seiies^ 

WILLIAM BENNETT BEAN, M D , F C C P 
Iowa City, Iowa 

“The abnonnal mmmws, as well as the natwal sounds of the heatt 
ai e heai d to a gi eatei distance xn jn opoi tion to then mei e loudness, and 
that not only xn the dxxectxon to xohxch the cinxent of the blood conducts 
them, but xn all dxi ections ” — Latham 


We aie gatheied on this occasion of physical and mental refieshment 
to do honoi to the memory of Louis Maik who is no longer among us In 
this materialistic age, we aie self-conscious about anything which smacks 
of heio worship Too often we forget our illustiious foiebears and 
oui cherished fi lends Of all the professions, medicine leans most heavily 
on the past and loses most when it fails to i emember its heritage I hope 
my woids tonight would have pleased Louis Mark, whose peisonality 
and contributions to chest disease did not prevent an enjoyment of fun 
in matters most austeie and serious 

Once every second at least, four thousand times or more an hour, a 
bundled thousand times a day, sleeping and waking, active and quiet, 
heedful and heedless, our heart beats out its iiievocable time Oui pulse, 
a living pendulum of life, tells for us all the seconds, minutes, and houis 
that will never leturn Who has not wondeied at the long piocession of 
these heartbeats on the ineluctible abscissa of time This silent measure 
of the tides of life seem tireless as well as timeless But upon occasions 
its quiet may be interrupted by strange sounds, sounds so loud that thej 
escape the little sonic barrier of the chest The beats become ominously 
loud The uproar may grow insistent Sometimes it gets amazed atten- 
tion fiom the pel son who is making the loud noises and anyone else within 
healing lange I wish to deal this evening with such noises as they have 
occuiied in my own expeiience and in reports which I have gathered from 
a vaiiety of physicians and medical wiitings This topic is one of my 
avocations in medicine It illustiates the ancient dictum that lare things 
teach us tiuth about commonplace things, and that what begins off the 
the beaten path may become a loyal load of interest 

Some 15 years ago I began the curious hobby of collecting lefeiences 
to piecordial noises heaid by the unaided ear at a distance fiom the chest 
I was on the lookout foi examples I found them Indeed, my first inter- 
est was aioused by healing such a noise Four yeais ago, I used this 
collection as the basis of the Rogei Moms lecture in Cincinnati Latei 

*The Second Annual Louis Mark Memorial Addiess, presented at the 23id Annual 
Meeting, American College of Chest Physicians, New York City, May 29-June 2, 1957 

**From the Departaent of Medicine of the College of Medicine and the University 
Hospitals, State University of Iowa 
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it was published » I was haidly piepaied for the deluge of letteis, phone 
calls, and lepiints which descended upon me Appaiently I had poached 
on the hobby of many physicians Some chided me foi failing to mention 
their papei. One was annoyed somehow that I had not included his 
favoiite case, though he had neglected to publish it Getting into that 
impoitant medical jouinal, Time, produced the usual lesponse of people 
with ticking eais, baiking chests and such like, including a fi antic Sunday 
call fiom a bankei in South Ameiica whose eai ticked like a watch, though 
I could not identify it over the phone Appaiently it confused him when 
he tiled to count his money. 

I omit the embaiiassing boiboiygmi of the dowagei, famed m stoiy 
and hmeiick, the infinitel}’^ vaiied sounds of wind fiom belches oi escap- 
ing flatus, the ‘tic’-tick of audible clicks in the eai, nose and throat which 
otheis as well as the unhappy victim may heai when intiatympanic, pala- 
tine 01 eustachean tube muscles twitch aftei the mannei of muscles about 
the eye when one is tiled, and I omit also even the fleeting ciy of the 
unboin babe in uteio piotesting lude expulsion into the outei woild, the 
vaqitains utennus which haunts the heaieis Omitting these and othei 
unlikely sounds, the patient oi phj^sician may be staitled bj’' noises ema- 
nating fiom the chest pioduced by action of the heait and heaid at a 
distance by the unaided ear 

Ancient medical lecoids have no lefeiences to such sounds The Bible 
has no piecoidial companion for the abdominal lumblings of Isaiah “whose 
bowels sound like an haip ” Theie is no thoiacic counteipait of the boi- 
boiygmal choi us of Ai istophanes’ “Clouds ” Only with the peifection of the 
ait and science of physical diagnosis was an inteiest in noimal pulmo- 
naiy and caidiac sounds and noises developed sufficiently to lecognize 
abnoimal sounds 

Chest and MediasUnwn 

Di Richard Ashei of London sent me the stoiy told by his foinier 
chief, the late Dr Theodoie Thompson who had a patient with a laige 
chionic hydropneumothoiax “ He was a stuidy fellow and a keen hunts- 
man He continued to follow the hounds, foi he never let his trouble 
become a disability On occasions when his hoise jumped a hedge and 
biook, membeis of the hunt in close pin suit thought that he had landed 
m the water because of the great roaimg splash To their astonishment, 
he would go galloping on unhaimed, leaving the hunt m consternation 
The noise was meiely the splashing of his hydiopneumothoiax 

Tiaumatic pneumothoiax must surely have pioduced loud noises in 
ancient wais and accidents Medical lepoits go back a meie bundled 
yeais when Biicheteau^ desciibed such noises aftei ciushing injuiy to 
the chest The bi uit de mouhn — the noise of a mill wheel, happily com- 
bines the ihythmic splashing and the backgiound thiob of the wooden 
machmeiy Captain Rees and Hughes^ in the Biitish Army in World War 
I rediscovered the sign and called it peiicardial knock Then repor 
prompted Henley Mundem to lecoid a mischance of sport and the ris s 
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of labbiting in this note “I was called to see a boy who had been acci- 
dentally shot in the head and left side of the chest when rabbiting About 
an houi before he died a loud cardiac ‘click’ developed which was syn- 
chronous with the heait systole and could be heaid distinctly six oi eight 
feet away It bore no i elation to the lespiiatoiy movements, as the lespi- 
lation was Cheyne-Stokes in charactei and the sound peisisted duiing the 
peiiod of aponea The click in the ear-piece of a telephone when the 
level is raised illustiates it veiy well Duiing the last fifteen minutes of 
life the heait became veiy feeble and iiregulai and the ‘click’ disap- 
peaied ” 


Spontaneous and Induced Pneumothoi ax 

Pneumothoiax is a common cause of loud noises Readeis of Thomas 
Mann’s Magic Mountain will lecall his vivid desciiption of the noises of 
pneumothoiax Fouiteen new recoids, mostly fiom peisonal letters, indi- 
cate its frequency Scadding and Wood® repoited a case which probably 
holds the indoor lecord for loudness They told of a young man in pei- 
fect health who had a ‘shaip pain in the chest, and this was followed bj 
an extremely loud pecuhai noise accompanying the heart beat The noise 
was so loud that it could be heaid in the loom below ’ Thiee weeks later 
it disappeared without complication, despite the diagnosis of ruptuie of 
a heart valve 

Intel stitial Emphysema of Lung and Mediastinum 

I had the great good foitune to observe one of Louis Hamman’s® early 
patients with inteistitial emphysema, though theie were no distantly 
heaid sounds One patient he described as follows “A 51-year-old phy- 
sician had pain in the chest while shaving On the following evening of 
the next day while ‘lying upon his left side, he heard a curious loud, bub- 
bling sound with each conti action of the heait His wife sitting upon the 
bed beside him could heai it veiy plainly’” 

A number of case repoits mention loud muimurs as well as the moie 
usual sounds heard only with the stethoscope Pinckney® reported 

A 24 yeai old white woman who had six diffeient attacks of spontaneous pneumo- 
thoiax, in some of which theie was inteistitial emphysema On hei thud attack she 
had dull pain and dyspnea “She also noted a loud, clicking, snapping noise audible 
at all times no matter what position she assumed In addition when lying on the left 
side she heaid another sound, a crunching, ciackling sound like small chicken bones 
being ciushed This sound she cannot say with ceitainty was synchionous with hei 
heait beat Both sounds weie easily audible to peisons in the room with hei ” On 
hei fouith attack thiee months latei, pain developed while she was walking Several 
houis afterwaid there was a loud clicking noise, and a ciunching sound became audible 
Roentgenogiams showed a small pneumothoiax on the left side With hei fifth attack 
15 months latei, she had only a heavy sensation “Again the veiy loud clicking noise, 
synchionous with each heait beat, was easily audible to anyone within twenty oi moie 
feet, and slightly less audible was the ciunching noise when she sat leaning forwaid 
on her left side ” This lasted foi six weeks, duiing ivhich time her lung reexpanded 


Ahmentaiy Canal 

Recent^’- I found Cui tin’s® lepoit of caidio-esophageal gush and click 
He lepoited thiee cases In one, the story is as follows 
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In 1894, a nineteen jeais old, called at my office, saying that she had a onPPr 
noise ^^hlch a doctoi had told hci was a heait murmui that he could hear Without 
applving the oai to the chest She infomed me that it was not so loud that dTv 
siie could not heai it I listened to liei chest and found a mild, double, mitral mumw 

I told hci to letuin to me if the sound came back, which she did next day I could 
then heai a sound with tlie action of the beait, wbicb was then excited, and on with- 
di awing my oai one yaid fiom the chest, I could heai a sound, which was ’before « 
eailv in the s\ stole, wdien hci mouth w'as open When she closed hei mouth the sound 
was veiv peiceptibh deadened It continued when hei bieath was held On applying 
the eai to tlm chest the sound w'as subdued, being less distinct than when the eai 
was held in fiont of the open mouth It sounded like a shoit gush of air fiom the 
tin oat modified by the uppei an passages, giving it a low-pitched, giunting sound 
1 could get no sound at the epigastrium and theie was no appaient efioit of the 
diaphiagm oi abdominal walls as if expelling flatus fiom the stomach The sound 
continued while she was talking and bieathing It did not appeal to be a moan or 
grunt like a leguigitation of air fiom the stomach 


I gave hei some potassium bioiiiide. tincture of nux vomica, and compound tincture 
of caidamon and mint watci She called next day and I found that the heait had 
quieted dowm and the sound piomptly disappeaied 


Dr Lewis Januaiy^® called to wy attention a laie instance of a healthy 
young man whose heait sounds weie clearly audible several rnches from 
his mouth when it was held open He had no heait disease X-i ay study 
of the chest, esophagus, and upper gasti omtestinal tiact showed them to 
be noimal Pei haps some anatomic quiik peimitted his esophagus to be 
patulous when his mouth was open and to act as a megaphone 


I offer an autobiogiaphical note Occasionally, when my stomach con- 
tains just the piopei quantity of fluid and an, a happy postpiandial mix- 
ture, and when semiiecumbent in an easy chaii, a sj’'stohc tinkle oi splash 
is cleaily audible to me and veiy diveiting It has been heaid by others 
a foot away The caidiac impulse on the diaphiagm and stomach obvi- 
ously pioduces the sound. It geneially vanishes after a few minutes oi 
can be eliminated by belching, but swallowing an oi an and watei has 


not brought it back at will 


Gieene,” Allan^- and otheis have lepoited similai cases Occasionally 
m Machella’s splenic flexine syndiome gas in a high iiding colon may 
piovide a dium on which the heait may beat away meiiily through the 
diaphiagm Seveial bundled yeais ago Nicolas Tulp^^ this strange 
tale of a levei berating spleen to tell 


Nothing in medical ait is bettei known than that the spleen pulsates continually, 
if violently moved by the arteiies But foi this oigan itself to stiike the iibs so 
foicibly that the sound of the beating (lit flogging, oi whipping) may be heaid fiom 
afar, that certainly is novel, and pei chance hitherto unheaid of 

In the case of Nicolaus Pabius, an active man, but lathei fiequently affheted with 
black bile, a haidened (induiated) spleen made so foiceful an impulse on the adjacent 
libs, that not only he himself felt pain theiefrom, but Persons at a consideraWe 
distance might cleaily heai the sound of the beats, and of the 

might count the sepaiate impulses, and with the close-pi essed hand feel th 

beating spleen ^ . 

In fact, I remember that in company wth Henricus Saulius, the physician of Utieent, 
I heaid these lepeated sounds at a distance of above thiity paces 

Pneumoperitoneum In my original papei, I had not found any examp e 
of pneumoperitoneum associated with sounds heard at a distance me® 
that time, I have the record of the following patient whose noises caused 
her much amusement Dr Fisher*'* of Providence, Rhode Island, lea e 


to me the following facts 
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The patient was a 26 year old houseivife seen first on the 30th of October, 1949, 
highly amused because of a clicking noise which occuiied in hei chest when she 
sat up When she awoke at 2 a m to feed hei infant son, she was suddenly aware 
of some pain between the shoulders and heaid the clicking souna Lying at an angle 
of 45° 01 less, the sound became inaudible No abnoimality could be found except 
that her heart made a sound like sti iking a ping-pong ball with a lacket or clicking 
a telephone leceiver, whenever she sat upiight After the first symptom, theie weie 
no furthei sensations On fiuoioscopic examination, an was noted beneath both sides 
of the diaphiagm Theie was no pleuial or peiicaidial effusion Aftei thiee oi foui 
days, the noise disappeaied completely She lemained subjectively well through the 
whole episode The an got into hei peiitoneum in this wise Hei third child had been 
boin thiee weeks pieviously Aftei a few days in the hospital and a few moie days 
of lest at home she was up and about Hei obstetrician had suggested that she per- 
foini knee-chest exeicises two oi three times a day She was not only athletic and 
veiy stuidily built, but had a piopei New England conscience, so that she faithfully 
peifoimed these exeicises with gieat vigoi With the violence of her exeicise and a 
patent cervix, she had achieved a do-it-yourself Rubin’s test and intioduced air into 
the peiitoneum I need not stiess the lesson this beais for women in the postpaitum 
peiiod or knee chest position 

Hemt 

Edgar Allen Poe told an eeiie tale of a murdeiei who buried the vic- 
tim’s coipse undei the floor but was undone because his victim’s heart 
beat with such insistent loudness that it di ove the unhappy slayei to mad- 
ness and final confession Readeis of James Barrie will lecognize in 
Petei Pan the unpremeditated pi eview of the noises of the Hufnagel valve 
in the ciocodile which swallowed an alaim clock and walked about ticking 
meirily and mysteriously from his unusual meal Audible manifestations 
of the heart’s activity, are an inteiesting though motley tribe Perhaps it 
IS fortunate that they are raie lest a systolic knock or an off-beat ping 
in our machinery be seized upon by fabiicatois of modem advertising 
mythology as i esulting from a low vitamin octane rating 

Pneumope'iitonemi Even befoie Laennec’s observation, Moigagm spoke 
of having heaid the splash of water and air in the pericaidium Portal 
encountered this combination at autopsy without recoiding the clinical 
findings Biichteau in 1844 desciibed a Polish veteran of Napoleon’s aimy 
who was sti uck down by a blow on the chest with a carriage tongue His 
wife heard “boiling” in his chest, and Brichteau and eight assistants heaid 
it The man died Autopsy disclosed peiicaiditis, with much evil-smell- 
ing gas Stokes observed a lad whose trouble began with dry peiicarditis 
but “latei the sounds became so loud and singulai that the patient and his 
wife, who occupied the same apartment, were unable to obtain a moment’s 
lepose On examination, a series of sounds was obseivable which I had 
nevei befoie met with It is difficult or impossible to convey in words 
any idea of the extiaordinaiy phenomena then piesented They weie 
not the lasping sounds of induiated lymph, or the leathei creak of Collin, 
noi those pioceeding fiom peiicaiditis with valvulai munnur, but a mix- 
tuie of the vaiious attiition muimuis with a laige ciepitating and gur- 
gling sound, while to all of these phenomena was added a distinct metallic 
chaiactei, and I could foim no conclusion but that the peiicaidium con- 
tained an in addition to an effusion of seium and coaguable lymph ” 

James^^ suiveyed the whole pioblem of pneumopericai dium adding a 
case of his own Peihaps the most lemaikable example was Walshe’s^® 
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pool swold swallower who, dm mg a lapse of attention, had the melan- 
choly experience of piercing his gullet with the swoid An was let into 
the peiicardiiim and the unadveitised sound effects were heard with amaze- 
ment by the audience 

An emhohsm Anyone who has heaid the awful sound of air sucked 
m thiough open neck veins, churning in the heait, or seen the patient 
die piomptly lealizes why few cases aie reported Fortunately the acci- 
dent is fairly raie 

Heait imiimuis Lack of inteiest in natuial phenomena piobably ac- 
counts foi the fact that heait noises heaid at a distance were fiist lecoided 
about 150 yeais ago by Allan Buins^" Laeiinec obseived many women 
with nervous palpitation whose heait thiobs he heaid two inches to foui 
feet aivav He postulated an in the cavities of the heait which Andial 
wisely disci edited Cuiiously Laennee, on his own death bed, had pie- 
coidial noises audible seveial feet awav In one of Stoke's patients,^® 
loud noises weie “the pimciple cause of his suffeimg for his geneial 
health long continued excellent, and the heait’s action was but little excited 
This gentleman once obseived to me that his entire body ivas one humming- 
top The loudness of the tone vaiied with the f 01 ce of the heait When I 
first saw him the sounds weie audible at a distance of at least thiee feet, 
but when the foice of the heart had been i educed the loudness of 
the sound at the aoitic oiifice was so much i educed as to lendei it inaudi- 
ble, unless by applying the eai ” Humming was heaid ovei the limbs, 
piobably tiansmitted by bone 

Some 30 yeais ago, oi thei eabouts, 0 H Peiiy Peppei used to le- 
late the following stoiy to his students He said that in his early days 
he was called in consultation to see a teen-age boy He lived in a small 
stieet The house was a typical Philadelphia two-stoiy low house with 
four or five white maible steps leading up to the dooiway It was a 
waim day and the windows weie open As he stood on the doorstep 
waiting foi the bell to be answeied, he heaid a ihj'thmical slapping or 
thumping sound which obviously came fiom the second stoiy front bed- 
room When he got upstaiis to see the patient, he found a thin boy with 
active iheumatic heart disease, an enlaiged heait, and a distended stomach 
containing air and fluid The sound which he had heaid on the doorstep 
was produced by the ovei active heart pei cussing the stomach thiough 
the diaphragm Dr Peppei was kind enough to send me a repiint of 
his essay on “Magnified Heart sounds Due to Exti acardiac Conditions with 
Report of an Unusual Case” published in 1912 in which a slightly leduced 
description of the patient is given in extensive detail It loses none o 
its charm from sticking more closely to facts 

Ruptuie of the aoitic valve produces a murmui which may be heard 
at a distance In his classic study, C P Howaid,”^ one of ray predecessois 
in the Chair of Medicine at Iowa, described 21 cases in which the murmui 
was heard by the patient and his friends This numbei lepiesented about 
a third of the nontiaumatic cases The variations in loudness of the sound 
are illustrated by the following reports Quam’s case, heard severa 
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inches fiom the chest, O’Neill, 6 ft , Dupuis, 15 to 20 cm , Tianquilli, 
50 cm , Schneider, 25 cm ,and Schlecht, seveial centimeteis The muimui 
has been compaied to the “croaking of a fiog,” “cooing of a dove oi 
pigeon,” as a “lumbhng, lustling noise,” a “humming noise,” a “whistling 
noise,” a “buzzing in the chest,” a “musical muimur oi tiill,” a “whining 
noise,” and even a “rattle in the head ” 

Di Hubert Eoystei,-- a distinguished surgeon of Noith Carolina, sent 
me the following stoiy after he had lead my tale of Piecoidial Noises 
Long ago he saw in his office a negro lad, rather iheumatic in appearance 
He had a heait murmui of the cooing dove type so loud that it could be 
heaid acioss the small office He had a pigeon breast defoimity too 
Fiom the description of his murmur and the defoimity, his family came 
under the happy misappi ehension that he had “a pigeon in his breast” 
He lived foi many years and died finally of congestive failure, keeping 
the muimur until the end 

Bellet and his associates (23) have made a notable contiibution to the 
pioblem of piecordial noises in their articles on musical muimuis of aortic 
insufficiency They emphasized the pait played by eveision of an aortic 
cusp diseased by syphilis In their first papei, only one of 11 patients had 
murmui s heai d at a distance “The patient’s bedfellow was considerably 
annoyed by the unusual and constant noise ” In this and thi ee other in- 
stances the muimurs were audible to the patient, presumably in the same 
distiessing way as to Stokes’ pool patient, who likened himself to a hum- 
ming top This distinction between muimuis heard by a patient but not 
by others suggests that vibrations may be transmitted diiectly to the cho- 
cleai apparatus thi ough the bone, blood vessels, or othei tissues of the body 
rather than by air transmission In their second senes, four of 18 patients 
complained of hearing noises that inteifeied with sleep and made them 
nei’vous One man pioduced such a noise that it disturbed his wife at a 
distance of seven feet 

While I was writing this section, an ancient squire f i om the Iowa farm- 
land was brought in by a clustei of apprehensive descendants The old 
man’s heait squeaked whenever he took a deep breath Nothing could 
be heai d when I examined him unclothed “No, no,” he said, “Only when 
I’m diessed ” Suie enough, there was a staccato caidio-respiratory squeak 
duiing deep inspiration A little oil on his suspendei pulley pioduced a 
diamatic cuie The bewildeied but giateful family marched away in 
tiiumph 

Noises in the Head 

When a patient complains of noises in the head, we immediately suppose 
that he is heaiing voices but when we oui selves heai his noise we smile less 
wisely In an editoiial leview of intiacianial biuits in the Lancet (24) 
theie was no mention of such noises heaid at a distance fiom the head 
Howevei, Di Tayloi (25) iviote me of one such patient whose noise he 
could heai without a stethoscope Purves (26) and Wilcox (27) have each 
lecoided similai findings The explanation for these noises is that they 
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Ohscinc 1 W 1 SCS Some sounds heaid at a distance from the chest defy 
piecise classification An example of such stiange cases is a footnote in 
Laennecs book on auscultation Andial lecoided a case as follows “I 
Jatelv saw a woman who complained of palpitations of the heart Each 
stioke of this organ wms accompanied a peculiai guigling sound, 
which evidently came fiom the piecordial legion, andw as heaid only 
when the heait stiuck the iibs, it was peiceptible at a distance” Frost 
and Bing*^ desciibed a henlihy 22 yeni old woman who was seized sud- 
denly by a Click in the back,” a sensation that something had come 
loose in hei chest, and then pain in the chest and left shouldei A blow- 
ing systolic mill mill and some vague sciatching sounds weie heaid along 
the left sternal boidei Sounds came fiom hei piecoidium so loud that 
they weie heaid 3 m away. They iveie the synchionous with the heait 
beat and loudest when she was lying on hei left side, disappearing when 
she turned to the light Phonocaidiogiams showed the sounds to be sys- 
tolic in time but spaced at vaiiable inteivals fiom beat to beat Intensive 
studies failed to leveal any lesion of the lung, pleuia, peiicaidium, or 
heait 

Waibiug'’® desciibed a man -with mitial stenosis and auiiculai fibiilla- 
tion obseived many times in congestive heait failuie With an obscuie 
infection he had fevei and “he had heaid a sound fiom his chest which 
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PRECORDIAL NOISES 




Total 





Senes 


Pei Cent 



I and II 

Pei Cent 

Senes I 



251 Cases 

Senes II 

164 Cases 

Heal t mui murs 


80 

32 

35 

Pneumothoiax 


46 

18 

21 

Spontaneous 

30 




Tiaumatic 

16 




Intel stitial emphysema 


36 

14 

16 

Spontaneous 

30 




Tiaumatic 

6 




Pneumopei icai dium 


27 

11 

15 

Miscellaneous 


16 

6 

4 

Alimentaiy canal 


13 

5 

5 

Hufnagel valves 


12 

5 

0 

Air embolism 


8 

3 

4 

Unexplained 


7 

3 

0 

Aneurysm 


4 

2 

0 


Chest deformity 


2 


1 


0 
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he desciibed as though something were diipping, he said that he thought 
his heait had burst His wife was able to heai the sound when she was 
lying in the bed beside him I was able to veiify his statements At 
eveiy heait beat a clicking or slightly sonoious sound was audible m the 
loom ” 

Levine and Haivey^^ lecoided the case of a 45-yeai old woman with 
well-compensated mitial stenosis and auiiculai fibi illation Aftei exei- 
cise, a wend sounding, lough musical murmur “was actually heaid with 
the naked eai a foot away from the chest Foi seveial yeais she had 
been awaie of a pecuhai noise in her chest at times We have heard it 
at iriegular intervals, sometimes only for a few seconds, at othei times 
constantly and then it might be absent f oi days It is not i elated to posi- 
tion of the body or to bieathing There is no x-ray evidence of diaph- 
ragmatic heinia or any other abnormality that might throw light on its 
causation ” 

A Digi ession into Veteimaiy Medicine 

Shoitly after my oiiginal papei appeared, Di Eidsmoe^- of Wisconsin 
told me of healing his pony’s heait thumping 'at a distance of 25 feet 
It sounded like a dium No explanation was available at the time but I 
find out from Dr Tjalma,^^ in our Institute of Agricultuial Medicine, 
that there are several conditions in animals which may cause sounds 
which can be heaid at a distance from the chest The common one is 
called bovine traumatic pei icai ditis The unique anatomy of the digestive 
system in cows piedisposes the leticulum, the anteiioi and smallest of 
the four divisions of the luminant stomach, to perforation caused by 
swallowing foreign bodies The leticulum lies against the diaphiagm 
and the liver next to the diaphiagm, and on the thoiacic side lies the 
peiicardial sac The normal eating habits of cattle, abetted by luial 
mechanization with wire bound hay bales, nails and screws lying about, 
may lesult m shoit pieces of metal being swallowed Because of the 
anatomical arrangements, foieign objects lodge in the reticulum Pei- 
foration of the reticulum by such objects is favoied by its honeycombed 
mucous surface and the poweiful force of its normal contractions Thus 
depending upon the size and shape of the object as well as the point of 
penetiation, the leticulum, diaphiagm and peiicaidium may be peifoiated 
in that sequence The ensuing pathological processes aie obvious The 
resulting pneumopeiicarditis may be chaiacteiized by giossly audible 
splashing sounds An animal in this miseiable condition usually assumes 
a peculiar stance with the “elbows” abducted as far as possible in an 
effoit to 1 educe the pain and piessuie As with the clinical counterpaits, 
pneumopeiicaidium, inteistitial emphysema and pneumothoiax in man, 
the sounds may not be audible at a distance but are heaid leadilj’' with 
the stethoscope 

Comment 

Beyond seiving as a lepositoiy foi esoteiica, is theie usefulness in 
collecting such diveise disoideis with the common denominator of noise 
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heaid at a distance fiom the chest’ Ceitain gleanings leiva.d closer 
Study Loud heai t mmmms die the commonest cause of the phenomenon, 
roJJowed by inleistitial emphysema, pneumothoiax, and pneumopeiicai- 
dium Recoids of the other conditions die less numeious Fiom the 
topogfiaphical and mechanical view, an fiee in the chest fiom the inter- 
stitial emphysema oi pneumothoiax, spontaneous oi accidental, heads 
the list, caidiac muimuis come next and then pneumopeiicaidium Since 
the souices of this leview have been casual and the suivey sporadic, the 
data aie not lepiesentative In some specialties, paiticulai problems 
may be missing oi too heavily lepiesented A surgeon’s leading and 
expel lence would no doubt assemble a different array 

The general problem may be considered in interstitial emphysema of 
the lung In such a disturbance noises heard at a distance are an exag- 
geration of a sign much oftener confined to the chest and heard only 
with the stethoscope Noises heard at a distance may be so loud as to 
command instant notice oi mav be heard by the unaided ear only after 
being heard with the stethoscope and then listened for attentively Phono- 
car diogiaphic records, of which several are reported, serve to demonstrate 
the sometimes ii regular timing of such noises during systole and perhaps 
quiet the suspicion of skeptics that they are illusions What constitutes 
the urge to publish case reports has never been known, but one has only 
to hear these eerie sounds to appreciate the high clinical drama Pub- 
lished cases represent an unknown fraction of those met clinically Illumi- 
nating papers, such as Lours Hamman produced, were followed by a wave 
of case reports, and a useful diagnostic sign caught popular fancy and 
became a medical fashion. 

Clinical features of spontaneous interstitial emphysema of the lung 
may suggest acute m 3 '’ocaidial infarction, but usually the complaint of 
pain in the chest is more insistent than the meager signs of difficulty The 
patient is in pain but looks well, usuallj’^ breathes easily, and is not in 
shock Geneiallj'’ he is young, vigorous, and active, without signs or a 
histoij'' of hypertension, angina, or vascular disease Later reactions, 
such as fever, leukocjd:osis, and rapid ei y thi ocj'-te sedimentation, do not 
follow Such a loud noise may be produced only in certain positions, so 
that change of position or movement will enhance or quiet the ticking 
chest The noises have been audible at a distance in about 10 per cent 
of the recorded cases The loudest noise, measured in distance heard, was 
perceived 20 feet from the patient Duration varied from two hours 
to two weeks There was much vai ration in the intensity, sometimes 
eveiything would be quiet and then the sounds would return As a gen 
eral rule, they would come and go In all except one case, the sounds 
were heard best with the patient lying on the left side, and many could 
demonstrate the sound at will by assuming the proper position I saw one 
young man whose mam distiess was not the pain in the chest but the 
fact that the noise coming fiom his chest was so loud his wife made 
him sleep in the next room He could not turn and eliminate it, bu 
finally it went away, and he gained his reprieve Several other reports 
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suggest that such noises aie a rare cause of temporary domestic infelicity 
They alaim patient and family Indeed, fear and cuiiosity occasionally 
have bi ought the patient to the doctoi, since theie may be little pain 

Subcutaneous emphysema has been lecoided in only a few cases, but 
since it may be confined to a small aiea and be ephemeial it is easily 
ovei looked In almost all cases of interstitial emphysema of the lung, if 
complicating pneumothoiax occuired it was on the left side Often it 
has been so small that only careful search with piopei alignment has 
pioduced diagnostic loentgenogiaphic shadows Right-sided pneumothoiax 
does not appear to be rarer than left-sided, but only raiely has it been 
found in association with the crunching, bubbling, paper-i ustling sound 
(Hamman’s sign) so characteiistic of mediastinal emphysema The most 
compiehensive discussion of such sounds in inteistitial emphysema was 
given by Gieene, who diffeientiated between two classes of sounds “The 
bubbling, crunching, clicking and some of the tapping sounds aie due to 
the heart nibbing against emphysematous blebs in interstitial emphy- 
sema of the lung and mediastinum The knocking and tapping metallic 
sounds, on the othei hand, aie due to the heart sti iking an emphysematous 
bleb on the median aspect of a paitly collapsed left lung oi the diaphiagm 
immediately ovei a gas bubble in the splenic flexure of the colon in the 
presence of pneumothorax on the left side ” The evidence on which these 
conclusions are based is the fruit of caiful study, and, shoit of detailed 
human expeiiments, is the best we aie likely to get fiom observing the 
effects of accidents and disease 

Diagnosis of such laie conditions is impoitant, since the cause may 
be a mechanical ciisis that can be collected or eased Delay or confusion 
may be fatal On the other hand, if the casual condition is innocuous, it 
IS well to avoid mistaking it foi conditions of ominous import In oidei 
of uigency, the Muhlengei ausch or mill wheel sound of air embolism 
stands first Its clinical debut, always unexpected, is associated with 
an opening by wound, scalpel, or needle by which an gets into veins 
Immediate rotation to the left lateial position oi the Tiendelenburg posi- 
tion, tiapping an bubbles above the blood in the light ventricle wheie 
they may be aspnated with a needle and syiinge, may be lifesaving In- 
halation of 100 per cent oxygen may help 

Ruptuie of the esophagus, which I have seen pioduce Hamman’s sign, 
piobably can cause loud noises, even without pneumopeiicaidium Since 
suigical cuie in such a calamity may now be anticipated, the diagnosis 
of a luptuied gullet should be consideied, especially in cases in which 
a histoiy of extieme vomiting oi insti umentation makes the condition 
pi obable 

Tiaumatic pneumothoiax, pneumopeiicaidium, and pneumomediasti- 
num with the connotation of ciushed iibs oi penetiation by a missile oi 
foieign body, obviously lequiie uigent tieatment The attending noise 
may indicate the extent of damage, which othei wise is not appaient 
Tieatment is that of the undei lying condition 

Spontaneous inteistitial emphysema of the lung implies pneumothorax 
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and, at times, the hazaid of tubercidosis The noise heaid at a distance 
lias not been neaiJv so ominous as it has seemed to the victim, always 
amazed and often teiiified by such uncanny behavioi Thus, diagnosis 
usuallv peimits reassuiance, since in all lecoided cases the patients have 
suivived It should be kept in mind that tension pneumothoiax may luik 
under this clinical camouflage Also, “an lock,” the dissection of an thiough 
the lung 01 hilum undei piessuie to impede blood flow, may lequiie admin- 
istiation of 100 pei cent oxygen oi suigical inteivention to stop the leak 
In geneial, the maioi lole of the physician is to calm teiioi bj'^ bunging 
assui ance 


Noise fiom the ahmentaiv canal may laiely lead to the discoveiy of 
hiatus henna wnth an eirant stomach oi colon Loud muimins, when 
they have aiisen out of the innocuous quiet of the past, especially undei 
some stress oi accident, mav call to mind the likelihood of luptuied aoitic 
valve 01 the tinning inside out of a syphilitic yalye cusp Giving a bettei 
view of piognosis, such diagnostic toms de foice escape the odium of 
academic banality 


SUMMARY 


A vaiiety of clinical conditions that may be associated with piecoidial 
sounds heaid by the unaided eai at a distance fiom the chest is assembled, 
compaied, and assessed The commonest causes of such sounds aie caidiac 
mui mills pioduced by valve luptuie oi other lesions, often abiupt in 
onset and a consequence of stiess oi stiain Next in oidei of fiequency 
come inteistitial mediastinal and pulmonaiy emphj'sema, both spontaneous 
and tiaumatic These aie followed by spontaneous and tiaumatic pneu- 
mothoiax, pneumopeiicaidium, noises the heait pioduces by sti iking aii- 
contaming gut, an embolus, and a small mysteiions miscellany of un- 
explained sounds Since the noises have diveise souices theie is no patho- 
physiological common denomiatoi to compare with the clinical fact of 
abnoimally great volume of sound With such diffeiences in cause and, 
hence, m necessaiy tieatment and piognosis, attention should be diiected 
to the cause, which usually comes to light on caieful clinical sciutmy 
Foul additional yeais of seaiching have added some new peails to ray 
stiand, but it is far from complete I intioduced the heiesy that chil- 
dien do not have such sounds because they had small heaits and small 
thoiacic sounding boaids Looking for such noises, Di John Wild and 
I found them nine times in children, even infants, with such lesions as 
ventiicular septal defects, aoitic oi pulmonic stenosis oi tiicuspid atiesia 
Hufnagel valves, being moie prevalent, have added to the list Aoitic 
aneurysms, going all the way back to Lancisi, have added foui , and 
chest defoimity, myxoma of the left auiicle, luptured tendinous coids, 
pneumopeiitoneum and a muimuimg spleen have swelled the list Om 
knowledge of the mysteiious complexities of clinical medicine giows with 
expeiience peiceived, understanding disciplined and inquiiy diiected We 
find what is theie only if we saciifice that part of oui selves which is 
given m complete attention and concentration We see and heai what is 
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theie onlj'- if we look, listen, and focus We find what we seaich for not 
what we look at 

If the spiiit of Robeit Hooke weie with us tonight, his inteiest in 
natuial phenomena would have had some stimulus, and peihaps he would 
be amused at my answeis to his queiy, “Who knows but that one may 
discover the woiks peifoimed in the seveial offices and shops of a man’s 
body by the sounds they make, and theieby discovei what instiument 
01 engine is out of oidei This commemoi ative tribute I tiust Louis 
Maik would have enjoyed and given his appioval Finally, lest too much 
astiingent mirth make you think the subject is not important, I conclude, 
in all humility, with a verse of sciiptuie (Jeiemiah 17 9) “The heart 
IS deceitful above all things Who can know it ” 
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RESUMEN 

Hay una vaiiedad de afecciones que pueden asociarse a ruidos pie- 
coidiales que se pueden escuchar con el oido a cierta distancia del pecho 
Estas afecciones se leumen, se comparan y se valuan Las causas mas 
comunes son los soplos caidiacos pioducidos por luptura valvular o por 
otra lesion a menudo de principle lepentino y como consecuencia de es- 
fueizo o de “stress ” Enseguida vienen por su frecuencia el enfisema medi- 
astinal intersticial y enfisema pulmonai tanto espontaneos como trauma- 
ticos 

Estos son seguidos por neumotorax espontaneo o tiaomatico, neumo- 
peiicaidio, o los luidos que el corazon pioduce al golpeai intestine con- 
teniendo aiie, embolias gaseosas y pequenos luidos misteriosos no expli- 
cables Puesto que los luidos tienen engines diveisos no hay un denomi- 
nadoi comun fisiopatologico paia compaiai con el hecho clinico de los 
sonidos anormales de gian volumen Con tales difeiencias causales debe 
piocuraise investigai esta paia lealizai el tiatamiento necesaiio La causa 
puede apaiecei geneialmente despues de cuidadosa investigacion 

Por cuatio anos mas de investigacion he agiegado nuevas perlas a mi 
coleccion, peio esta muy lejos de sei completa Intioduje la herejia de 
que los nines no tienen tales luidos poique tienen corazones pequenos y 
pequenas cajas de lesonancia toiacica Buscando tales luidos el Dr John 
Wild y yo encontiamos nueve en nines aun en infantes con tales lesiones 
como defectos septales ventiiculaies, estenosis aditica y pulmonai o 
atiesia tiicuspidea Las valvulas de Hufnagel siendo ahoia mas comunes, 
se hail agiegado a la lista Los aneuiismas aoiticos retiocediendo hasta 
Lancisi han agiegado cuatio, y la deformacion toracica, el mixoma de la 
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aulicula izquieicla, luptuia de las cueidas tendmosas, neumopeiitoneo y 
el sopio esplenico han hmchado la Jista Nuestro conocimiento de las 
misteiiosas complejidades de la medicina clmica, ciece con la expeiiencia, 
con la disciplina e investigacion dingida Encontiamos que asi sucede si 
hacemos el saciificio de nosotios concenti andonos en la tencion Veinos y 
oimos s] buscamos, escuchamos y enfocamos Encontiamos lo que se busca 
no solo lo que miiamos Si el esphitu de Roberto Hooke estuvieia con 
nosotios esta noche su inteies en los fenomenos naturales seii'a de estimulo 
y piobablemente le diveitiiian mis contestaciones a su pregunta “Quien 
sabe lo que uno podila descubiir’” 

ZUSAMMENFASSUNG 

Eine Vielzahl von klinischen Bedingungen wild zusammengestellt, ver- 
glichen und beuiteilt, die verbunden sem konnen mit piacaidialen Ge- 
lauschen, wie sie fui das unbewaffnete Ohi entfeint von der Brustwand 
hoi bar sind Die haufigste Uisache fui solche Tone sind Heizgerausche, 
die duich Klappem uptui entstehen odei duich andeie Veiandei ungen, oft 
abiupt im Beginn und als Folge einei Belastung odei einei Bbeianstreng- 
ung Am nachsten in der Reihenfolge dei Haufigkeit kommt das inter- 
stitielle mediastinale und pulmonale Emphysem, sowohl das spontane wie 
das traumatische Daiauf folgt im Rang dei spontane und tiaumatische 
Pneumothoiax, das Pneumopeiicaid, Herzgei ausche entstanden durch 
anschlagenden lufthaltigen Daim, weitei folgt die Luftembolie und ein 
kleines ratselvolles Gemisch von mcht eiklaibaien Gerauschen Weil die 
Tone verschiedene Quellen haben, gibt es keinen gemeinsamen patho- 
physio-logischen Nennei zum Veigleich des klinischen Tatbestandes ernes 
abnorm giossen Geiausch-Volumens Mit solchen Unterschieden in dei 
Entstehung und deshalb auch der notwendigen Behandlung und Prognose 
muss sich die Aufmerksamkeit auf die Uisache richten, die gewohnhch ans 
Licht kommt bei soigfaltiger klinischei Ubeiprufung 

4 weiteie Jahre dei Forschung haben mich zwar einige neue Eikennt- 
nisse gewinnen lassen, abei es fehlt noch viel, um vollstandig zu werden 
Ich biachte die Irrlehre auf, wonach Kinder keine solchen Gerausche auf- 
weisen, weil sie kleine Heizen haben und kleine thoiakale Resonanzboden 
Auf der Suche nach solchen Gerauschen fanden Dr John Wild und ich 
sie 9-maI bei Kindein, sogai Kleinkindein, mit Bef unden wie Ventrikel- 
Septum-Defekt, Aorten- und Pulmonal-Stenose oder Trikuspidal-Atresie 
Hufnagel-Klappen, die haufiger sind, wurden der Liste hinzugefugt Aoit- 
en-Aneurysmen, die bis zu Lancisi zuruckgehen, kamen hmzu, Thorax- 
verformung, Myxom des hnken Heizohres, Ruptuiierte Sehnenfaden, Pneu- 
moperitoneum und eine tonende Milz haben die Liste anschwellen lassen 
Unsere Kenntnis der ratselhaften Verflochtenheiten der klinischen Medi- 
zin wachst mit wahrgenommener Eifahrung, geschultem Verstandnis und 
unmittelbarer Untersuchung Wir finden nur dann heraus, was vorhegt, 
wenn wir jenen Teil von uns selbst aufopfern, der zu ganzlicher Aufmeik- 
samkeit und Konzentration fuhit Wir sehen und hoien, was vorhegt nur, 
wenn wir schauen, lauschen und die Richtung genau bestimmen Wu 
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entdecken, wonach wii foischen, nicht, wonach wir schauen 

War der Geist Robeit Hooke’s heute abend unter uns, wurde sein Inte- 
lesse an den Phanomenen der Natui einigen Ansporn gegeben haben, und 
vielleicht hatte ei Fieude behabt an meinei Antwoit auf seme Fiage, “Wei 
es eilebt, dass man die Vorgange, die in den verschiedenen Buros und 
Geschaften des menschlichen Koipeis geschehen, an den Geiauschen er- 
kennen kann, die sie veiursachen und daduich feststellt, welches Instru- 
ment odei Gerat in Unoidnung ist” An dieser Gedachtmsehi ung wurde 
Louis Maik, wie ich hotfe, Vergnugen gehabt und ihi zugestimmt haben 
Damit am Ende endlich nicht zuviel hemmende Heiteikeit Sie zu dem 
Gedanken veianlasse, dass der Gegenstand nicht von Wichtigkeit sei, 
schliesse ich in aller Demut mit einem Veis aus dei Heihgen Schiift 
(Jeiemia) 17,9) “Aiglistig ist das Heiz mehr als alles andeie wer 
kann es eigi unden’’’ 
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CURRENT THERAPY 


Developments in the 
^ Therapy of Hypertension 

An increasing numbei of i eports over the past two years, indicate that 
blood piessure elevation which is adequately severe and which exists foi 
a piolonged peiiod of time, will produce progiessive vascular in the brain, 
the heait, and the kidneys The moie severe the hypei tension, the more 
maiked these changes will be Observations made on renal function in 
hypei tensive patients indicate that effective reduction in the blood piessuie 
may completely arrest these vascular changes in the kidneys regaidless 
of the method used for blood pressure reduction Although the vascular 
changes aie ariested, function larely returns to noimal 
. '‘T^ilypertension aggravates and hastens the development of aiterioscler- 
osis Reducing the blood piessure ai rests this hastening piocess, but still 
arteiiosclerosis pi ogi esses just as it does in the noimotensive individual 
The method of blood piessure i eduction heie too is probably not impoitant 
Sympathectomy is effective in reducing the blood pressure when concurrent 
medical therapy is used in those patients who do not respond to sympathec- 
tomy alone There is no seiious objection to this approach just as long as 
the blood piessure is severe enough to wairant suigical therapy and the 
surgeon is proficient at doing sympathectomies On the other hand, when 
the psychiatrist, or the generalist, or the internist who cariies psychiatiic 
overtones, can talk the blood pressure down, this is good therapy Unfor- 
tunately this IS larely possible in the patient who has a diastolic hyperten- 
sion which IS fixed, especially when the diastolic pressuie is fixed above 
120 mm Hg 

Any drug therapy that is effective in bringing the blood piessure to a 
normal or relatively normal level, is an effective therapeutic piogram 
Geneially speaking, the most effective theiapeutic progiam has been one 
of polypharmacy, in which an attempt is made to deplete body sodium with 
j3hloi othiazide (Diuiil) Then, diugs aie given which depiess the sym- 
pathetic nervous system The centrally acting diugs are used first The 
fmost common ones are Rauwolfia and hydialazine (Apresoline) Usually 
in mildei pases Rauwolfia is recommended and if the patient needs addi- 
tional th^i-apy, hydralazine may be added In the more severe cases, a 
theian^ic tiial of hydialazine with lauwolfia may be employed, but when 
the duiiiolic b^^d pressui e is fixed above 120 to 130 mm Hg , ganglionic 
bloft^jw^gefits'must usually be given foi adequate control 

effective piogiam of diug therapy is to start the patient on 500 to 
1,000 ■'mg {of' dhloiothiazide twice a day Aftei one week, Rauwolfia 
(Alseioxjdon) is given in addition to the chloi othiazide starting with a 
dose of 8 mg (4 tablets) a day Aftei two weeks the dose of Alseroxylon 
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TABLE I 

THERAPEUTIC APPROACH TO THE PATIENT WITH HYPERTENSION 

Seventy of Hvpei tension 

Initial Theiapy 

Adjunctive Theiapy’^ 

Sj'stolic blood piessme elevation 
diastolic blood piessme 
<100 mg Hg 

None 

None 

Diastolic blood piessme 

Cliloiotbiaride 

Rauwolfia or 

>100 mm Hg but <120 mm lip 


Rauwolfia + 
hvdialazine 

Diastolic blood piessme 

Chloiothiazide -}- 

Hy^dralazine or 

>120 mm Hg 

Rauwolfia 

ganglion blocking 
agent 

Seveie piogiessivo livpci tension 

CbJoi otbinzide 

Ganglion blocking 

Rauuolfia 

agentf 


^Adjunctive thoinpautic npent to be added to regimen if initial theiapeutic agent 
IS found to be inadequate alone 
tMust be added ^\lthout delay \\lien indicated 


IS 1 educed to 4 mg’ pei daj’’ This legimen is then continued for approxi- 
mateh'’ one month in mild to modeiatelv seveie disease to test foi maximum 
lesponsiveness When the i espouse is not adequate hydralazine can he 
added, staiting with a dose of 25 mg’ aftei each meal and at bedtime but 
the doses should be given at least fom houis apait The does is inci eased 
in 25 mg inciements until a maximum of 600 mg pei day is given When 
the patient is not lesponsive to this diug, it should be discontinued in pref- 
eience for a moie effective diug Because of the potential side effects, 
hydialazine should not be continued when it fails to produce the desiied 


theiapeutic lesults 

Patients with seveie disease, paiticulaily those with papilledema will 
usually lequiie the administiation of a ganglionic blocking agent in addi- 
tion to the Chloiothiazide and rauwolfia There aie some points 
portance to note when the use of ganglionic blocking agents is anticipated 
The first pioblem is effective dose titiation It is highly impoitant to 
stait with a small dose of the ganglionic blocking agent, giadually inc ea - 
mg the dose until the standing piessme leaches the desired iCTa'- ^ 
about lBO/100 The theiapist should use not only blood 

vations in the office, but also use symptomatolo^ a f at^mess S cer- 
dose If the patient comes in and says he has attacks of dizziness at ce 

tam times duung the day, this is adeauate to show f 

cessive hypotension at that time Using symptoms plus Wood piess 
obsez vations (using home blood pressmes in some patients) , 

S less difficult When Pentolm.um (Anaolysen) is uss<i, 

the initial dose of the blocking agent is 20 mgm taken J 

supper The dose is increased in 20 mgm 

until the standing blood pressuie leaches the at 

Mecamylamine (Inversme) is used it is started at ^ ^ ^V/mg 

breakfast and supper, followed by giving a daily lunch dose o 
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Aftei one week the lunch dose is giadually increased, then the breakfast 
dose IS inci eased and so on The suppei dose tiails behind Because the 
drug action lasts a long peiiod of time, the patient should leceive the big- 
gest doses in the morning, and at lunch since at night when he is lelaxed, 
he does not need neaily as much diug If a laige dose is taken at night, 
when the patient gets up in the morning aftei a period of lelaxation, he 
may expeiience excessive hypotension 

In using ganglionic blocking agents, it is usually a good idea to use them 
in combination with Rauwolfia, because the combination not only blocks 
the sympathetic nervous system, in the biain, and at the ganglia simultane- 
ously but in addition the sedation and tranquility f i om the Rauwolfia com- 
pound IS obtained 

The pi oblem of constipation This is an ever pi esent problem associated 
with the use of ganglionic blocking agents because not only are the sym- 
pathetic ganglia blocked with these compounds but also the pai asympathe- 
tic ganglia aie blocked which results in constipation The theiapist must 
be very vigilant against constipation, and use cathaitics fieely The 
cathaitic of choice is a matter of tiial and error Cascaia is probably the 
best There are a number of compounds available in tablet foim, such as 
Dorbane The elixir of Cascaia Sagiada is likewise very effective Some 
patients do not do so well with cathaitics, and will do much better with 
Prostigmine in a dose of 15 to 30 mg about an hour befoi e breakfast On 
the other hand, some patients get lathei seveie ciamps with Piostigmine 
and do better with the cathaitics The therapist must find by tiial and 
error which is the best foi the individual patient At the beginning of the 
tieatment, it is difficult to ariive at the piecise method of theiapy for any 
one paiticular patient 

Renal Damage When renal function is depressed due to advanced dam- 
age to his kidneys, the kidneys are not able to adjust when the blood pies- 
sure IS reduced too rapidly oi excessively because of the vasculai spasticity 
If the kidneys aie alieady functioning poorly because of the vasculai dam- 
age, bringing the blood piessure down may actually temporal ily enchance 
existing renal failure Howevei, when the blood pressuie is conti oiled 
for a prolonged peiiod of time, progiessive vascular changes aie aiiested 
Therefoie, in the patient who has an elevation in the BUN, the therapist 
should piobably not i educe the blood pressuie to the noimotensive level 
immediately Aftei a month of blood piessuie legulation, he can usually 
adjust it without functional depiession When the BUN is normal before 
treatment, the blood piessuie can be i educed to noimotensive langes with- 
out woiiy If the blood uiea nitiogen is 30 to 60 mg pei cent usually the 
blood piessure in the standing position should not be reduced below 170 
systolic and 110 diastolic When the BUN is 60 to 100 mg per cent, the 
blood piessuie should not be i educed much below 190/120 initially Then 
after the piessuie is legulated at this level foi two to foui weeks, it can 
gradually be bi ought to noimotensive levels without furthei aggiavating 
the lenal failuie When the BUN is moie than 100, it is hopeless unless 
they have concomittant heait failuie The mortality m oui patients, when 
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the blood iiiea nitiogen was moie than 100 mg per cent was 100 per cent, 
and we have not helped the patient by reducing the blood piessure, this 
again indicates that it is best to tieat the patient befoie the vascular dam- 
age has piogiessed beyond the point of no letuin 

Finally unless the therapist finds means and methods for stabilizing his 
patient as far as his leactions to his enviionment aie concerned, he is going 
to have a pietty difficult pioblem regulating doses of the drugs, because 
the drug is used at a fixed dose, which is not neaily as effective as the 
hemostatic body mechanism would be undei noimal conditions So again, 
theie aie definite limitations to the diug therapy of hypei tension 

JOHN H MOYER, M D * 
Philadelphia, Pennsylvania 


of Medicine, Department of Internal Medicine, Hahnemann Medical Col- 
lege and Hospital 



THE ELECTROCARDIOGRAM OF THE MONTH 


The authois ^vould he pleased to leceive eomment and coni'! ovei sy 
fio-m leadeis in i elation to explanations offeied 


Duimg the examination of a 33 yeai old man who had applied foi a position 
as an an plane pilot an electiocaidiogiam was encounteied that showed small in- 
verted T waves in the left piecoidial leads Theie was no histoiy and no othei 
signs that suggested heait disease In an attempt to investigate the electiocaidio- 
giam moie fully lecoids weie made as shown in figuie 1 

It IS to be noted that the electiocaidiogiammade undei basal conditions is en- 
tiiely within noimal limits When hypei ventilation and exeicise aie peifoimed 
by the fasting patient the T waves in Leads II, V5 and V6 became inverted but 
letuined to their basal foim within a shoit peiiod of time (see “contiol befoie 
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biealvfast ) Not immediately following a meal, but fifteen minutes latei there 
aie T wave changes in Leads II, V5 and VO that lemain constant foi more than 
foity minutes Hj pei ventilation and exeicise pioduce moie maiked effects now 
than they did while fasting Additionally, thiee minutes of vigoious bicycle 
e\eicise icsults in inveision of the T w'ave in Lead I Ten minutes later this 
effect IS gone, the tiacing having laigely retuined to the foim that resulted 
from food alone Both in the hmb leads and pi ecoi dial leads the T waves could 
be inveited by having the patient sit up 

There wms no histoiv suggesting a caidiac lesion and the physical examination 
and X-iay studies levealed no evidence of heait disease of any kind 

The elecli ocai diogiaphic study shows, in goneial, T ivave changes that we 
found to be common among voung healthy adults 18-28 yeais of age Loweung and 
inversion of T waves in Leads with laige R weaves lesult fiom inci easing rate, 
exercise, and othei non-pathologic conditions that dimmish the magnitude of the 
ventiiculai giadient The inveisioii of the T wave in Lead I that occuis in this 
case wull attract much attention Theie is sound basis foi concluding that the 
T wave may occasionally be inverted in Lead I in the absence of disease especially 
in the ciicumstances undei w’hich it is encounteied heie However, the incidence 
of this finding among normals under oidinaiy circumstances is so small that it is 
bound to be held suspect undei anv ciicumstances 
We believe that the inversion of the T waves in this case, occur ring under the 
ciicumstances indicated, aie probably not produced by disease We base oui 
conclusion upon the confidence that w'e have in the physiologic approach to electio- 
cai diogiaphic inter pi etation In oidei to record an opinion that an inverted T 
wave in Lead I mav be noimal w’e lecognwe that it is necessary to overcome a 
lather deep-iooted prejudice that glows in the soil of the statistical approach to 
the limitations of noimal vaiiations Since the statistical appioach has been so 
confusing in lelation to so manv electiocai diogiaphic pioblems it is peihaps time 
to upioot some of the prejudices that have giowm out of it 

Unfortunately, as so often occuis, w^e can not be absolutely ceitain that oui 
conclusion in this case is correct, foi an anteio-lateial zone of epicaidial ischemia 
can also diminish the magnitude of the venti iculai gradient and thus cause simi- 
lar inversion of the T waves However, when ischemia is responsible for small 
inveited T waves, exeicise w'lll geneially cause the T waves to become upright 
again On the other hand, if the diseased area of myocaidium is lepiesented by 
scar tissue, with little oi no suiiounding ischemic zone, the electiocai diogram 
may well behave as it has in this case In the lattei case QRS changes that le- 
veal the presence of such scan mg may not be discernible 

MANUEL GARDBERG, M D and IRVING L ROSEN, M D * 
New Orleans, Louisiana 


^Fiom the Cardiac Research Laboiatoiy, Touio Infirmary and the Department of 
Medicine, Louisiana State University Medical School 



Case Report Section 

Cardiac Dysfunction in Severe Hyperkalemia^ 


LAWRENCE H GOLDEN, M D , F C C P ' 

New Oi leans, Louisiana 

The clinical manifestations of hyperpotassemia aie well desciibed in 
the cuirent literature, and the electiocardiogram is one of the most im- 
poitant diagnostic aids m establishing this syndrome This papei is pii- 
marily concerned with the management of the often dramatic electiocaidio- 
giaphic abnormalities seen in patients with hypeikalemia 

The electrocardiogi aph was first used to demonstrate the effects of 
abnoimal serum levels of potassium in the animal laboiatoiy in 1938 by 
Winklei ^ and again by Chamberlain ^ m 1939 Since that time many in- 
vestigators^'^ have described similar alteiations in the electrocaidiogiams 
of human beings with hyperpotassemia 

The progressive electi ocardiographic changes seen with rising serum 
potassium have been summarized by Buich and Windsoi® as follows 

1 Inci eased magnitude of T waves 

2 Depression of the ST segment 

3 Disappearance of U waves 

4 Increased duration of the QRS complex 

5 Increased PR intei val 

6 Distortion of P wave with a decrease in magnitude 

7 Prolongation of QRS to pioduce a pattern of bundle branch block 

8 Auricular standstill 

9, Ventiicular fibrillation 

The most characteristic change seen in peaking of T waves and inciease 
in the duiation of the QRS complex 

Attempts at con elation between serum levels of potassium and electro 
cardiographic alteration are difficult, since it is the intx acellular potassium 
which IS impoitant in detei mining the cardiac muscle i espouse Taiail® 
pointed out that with serum levels of 6 8-7 6 mEq/liter, the electrocardio- 
gi am showed inconstant changes, but when the serum level was over 
7 8 mEq/liter, the changes wei e consistently pi esent 

The following case of acute glomei ulonephritis demonstiates many of 
the typical abnoimal electi ocaidiogiaphic featuies of hypeikalemia 

The patient was an 18 yeai old aiiman who had stieptococcal pharyngitis in 
Octobei, 1955 which was treated with penicillin Eaily in November, 1955, he had 
lecurient soie throat but did not seek medical attention In December he was hos- 
pitalized with complaints of pain and swelling of both knees and WTists and a rash 
on the loivei legs Past historj’’ was negative 

♦From the 3650th Air Foice Hospital, Sampson A F B Geneva, New^ York 
♦♦Tulane University School of Medicine, Department of Medicine, New Orleans 

T^nieiQTVQ ’ viAcciiioj 
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Physical e\nniinnlion levcaled an acuteh ill, it ell developed, ^\ell nourished man 
Blood piessuie itas 115/70, tciiiperatuie 90 8” F , pulse 02, respii aliens 20 The exami- 
nation of the head, includinpr eves, cais, nose, and tin oat, was negative except for 
slight infection of the phaiMix His neck was supple and his chest and lungs normal 
The hcait ihvthiii x\ns legulai and a giade I s\stolic muiniui vas heaid at the apex 
Theic "was no palpable thiill oi fnction mb heaid The pulmonic second sound "was 
sliglith accentuated The ahdonien, back and genitalia were noimal The 3 oints and 
extiemities exhibited slight swelling of ankles but no eivthema oi increase in tem- 
peratuie was noted E\lensi\c puipuiic lesions weie piesent ovei both lower ex- 
tremities 

On admission the while blood cell count was 15,000 A\ith 82 polymorphonuclear 
leukocytes, hematociit 45 per cent, sedimentation i.ite .36 mm pei lioui The unne 
was negatne foi sugai, albumin, and micioscopic findings A chest \-iav film and 
electi ocaidiogiam weie noimal A tin oat culluie was negative foi Beta hemolytic 
stieptococcus Platelet count, bleeding and clotting time, clot letiaction, piothiombin 
time, and capillai\ fiagilit\ tests weie all noimal 

In the fiist month, the illness was that of the iheumatic state The laboratorv and 
electi ocaidiogiaphic studies ga3 0 coiifiimation of actne mvocaiditis During this 



FIGURE 1 Base line electrocardiogram Low voltage is piesent f the 

auricular and ventricular conduction times are normal The voltage a 
T waves were considered to be within normal limits 
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time abdominal pain was a fiequent complaint Radiographic studies of the gastio- 
intestinal tiact weie not helpful The arthiitis and puipuia giadually cleaied but 
fever peisisted 

In the fifth week of hospitalization the mine exhibited micioscopic led blood cells, 
albumin and casts Dm mg the couise of the next week, he developed pleuial effusion, 
weight gam of 20 pounds, peiipheial edema, and elevation of blood piessuie to 160/100 
The laboiatoiy findings demonstiated eaily uiemia and mild acidosis A mine cultme 
showed the piesence of Escheiichia coli, and he was tieated effectively foi this with 
cliloi omycetm 

The disease piogiessed, and with the mine output giadually diopping, he became 
moie uiemic and acidotic The mea nitiogen was 60 mg pei cent, hematociit 30 pei 
cent, COa combining powei 41 vol pei cent A suppoitive legimen including lestiicted 
salt intake, digitalization, and small blood tiansfusions was earned out, without im- 
piovement 



FIGURE 2 Seiuni potassium lecoided 8 6 niEq /litei at this time Electiocaidiogiam 
exhibiting peaked T waves, diminution of the R wave A-V dissociation wuth ividemng: 
of the QRS, depression of ST segment and meiging of the QRS and T waves into a 
sine wave 
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Th?S,c'Sr1Ucnt™1„!,3‘tlfri, ™“‘» 

tompojnn ledtiction to G 4 me On FebiTaiv 

dinlvj^ccl 1,% Di Ailhui MacNcdl and S Febiuary 22, he was 

?u;ftbe biSod p:odL7od7good 

ChnicaII\ thfs was^ m mifes?S'^ bl’'ri’^’'^ poLtssiuni of 8 6 niEq /liter 

diamntic altciation of the edect ocai dTogl^f/^^FiVn^^e^ maiked lethargy and 

taken on Decenibei 20 1055 At tbi^ t^mo ^ shows the electiocardiogram 

j loecciuies i igme 2 shows the electiocai diogiam at the time of the inciease in serum 


’ L i’ lir/^re Ghftojt. J JtO f Tf} 

I l_ 



FIGURE 3 The progressive response to intravenous glucose and insulin at the tune 
The fourth and fifth strips show A-V dissociation with more normal ventricular com- 
plexes Sinus mechanism was established after three and one-half hours of glucose 
and insulin administration 
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potassium Peaked T waves aie noted in V3 ana V4, the diminution of R wave, ab- 
sence of P wave, widening of the QRS complex, and meiging of the QRS and T into 
a sine wave, aie all demonstiated at this tune Figuie 3 shows shoit sections of Lead 
II befoie 1,000 cc of 10 percent glucose and 40 units of legulai insulin weie admin- 
isteied, and then at 10 minutes, 20 minutes, thiee and one-half houis, and six and one- 
half houis aftei the stait of glucose administiation The i eversion to normal ihythm 
IS demonstiated in the electiocaxdiogiam taken the following day (Figuie 4), but 
voltage is consideiably reduced On Maich 6, 1956, the electiocaidiogram was veiy 
near m appearance to the one prior to the abrupt rise in serum potassium Be- 
cause of the persistence of uremia and anuria, dialysis was again performed on March 
6, 1966 The procedure was tolerated well, even though severe acidosis was present 
Four hours after termination of the dialysis the patient convulsed, and in the next 
10 hours he had 20 more convulsions The blood pressure rose to 210/100 Magnesium 
sulfate, heavy intiavenous sedation, and hypei tonic fluids were used without response, 
and he expired on March 7, 1956 Post mortem examination demonstrated the renal 
findings seen with acute glomeiulonephiitis 
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Timimcvi Diffeienhal 

The management of this case piesented seveial pioblems, of which the 
contiol of hyperkalemia is fiequenily the most difficult Unfoitunately, 
theie IS no specific tieatment foi the piimaiy pathology in acute glomeiu- 
lonephiitis, but the complications of uremia, acidosis, and hypeikalemia 
which pioduce the fatality can fiequently be coiiti oiled 

The aim of cuiient theiapv is to forestall these complications while 
w.uting foi the kidney to i esume its noi mal functions Finch, Meione}^ “ 
and then associates demonstiated that tempoiaiy loweiing in seium potas- 
sium can be accomplished by the use of simple physiological saline solu- 
tion They point out that the addition of calcium, paiticulaily when seium 
levels of this ion aie concomitantly depiessed, fuithei aids by dnectly 
antagonizing the efiects of potassium on the lieait muscle Danowski^- 
and Elkinton ’ ‘ lepoi t the successful leduction of seium potassium thiough 
the use of cation e\ch<inge lesins Employment of vaiious dialj'sis tech- 
niques has been demonstiated bv Kolff In oui case the MacNeill blood 
dialvzei, which is of unique design and highly effective function, was 
used 111 the later stages of the illness 

Recently the use of caibonic anliydiase has been desciibed by Mosely 
The lesultant deciease of available hvdiogen ion without blockage of potas- 
sium 1011 tiansfei from intiacellulai position in the leiial tubules to the 
tubule lumen, inci eases potassium excietion m the mine The favoiable 
1 espouse of patients with hvpei potassemia to exchange tiansfusion tech- 
nique has been lepoited by Goldbloom 
Bellet and associates’’’ have shown the effectiveness of molar sodium 
lactate in the contiol of heait block secondaiy to hypeikalemia as well as 
to othei etiologies The mechanism of action is stdl undei investigation 
The cm lent concept is that letuin of abnoimal electiolyte patterns to a 
moie physiological state lesults in an mciease in caidiac ihythmicity 
The use of by pei tonic glucose and insulin ivas initially demonstiated by 
Dariow’’’ and again moie lecently by Goldbloom The net effect is the 
deposition of glycogen similai to that occmiing in the tieatment of dia- 
betic acidosis Concuiiently potassium is tiansfei led into the cell at a 
late that Daiiow’” estimated at 0 36 millimoles of potassium pei gram 
of glycogen The insulin acts to stimulate the deposition of glycogen, 
though it is not consideied to have a specific potassium i educing effect 
in itself The lattei foim of theiapy was used to collect the caidiac ar- 
1 hy thmias m this case 
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A Large Pseudoaneurysm Caused by Extrapleural 
Plastic Ball Plombage 

MASASHICHI KAWANO, M D , F C C P , SOROKU SAHEKI, M D 
and YUZABURO MURATA, M D 
Nagasaki, Japan 


Collapse theiapy of pulmonaiy tubeiculosis by means of plastic plombage 
IS now out of use except in a few clinics oi with ladical modification 
Reasons foi this abandonment aie a senes of complications some of which 
have led the patients to unhappy outcomes We have lecently met with one 
of these situations and thought it woithwhile to lepoit it heie 

Clinical liistoiy The patient was a 32-yeai-old man who had been diagnosed as 
having a tubciculous lesion in his left uppei lobe in 1949 and undeiwent collapse 
suigeiy using sevcial plastic balls of laigei size at the Univeisity Hospital on Decem- 
bei 27, 1949 He had not noticed subjective symptoms until July 20, 1956, when 
he felt a sudden pain and piessine inside his left chest wall aftei elevation of his 
left arm Slight fevei, and coughing, without expectoration, lasted foi a few days 
but no pulmonaiy hemoiihage, oi blood-sti caked sputum, ivas noticed He visited 
oui hospital asking foi lemoval of the plastic balls We hesitated to opeiate on him 
immediately and watched him caicfully, foi the fevei between 99 and 101° F peisisted 
foi a long peiiod While we weie still pondeiing on the indication of removal of 
plastic balls in this condition, hemoptysis staited on August 8, 1956 and within a 
few davs it changed into a piofuse hemoiihage exceeding 500 cc on the night of 
August 25th The hemoiihage leached 1,000 cc the next night and he complained of 
a seveie chest pain which was hai dlv contiolable by injection of huge doses oi 
demeiol, and he requested immediate thoiacotomy and lemoval of the balls 

Opciation He was subjected to thoiacotomy on August 31, 1966 To combat the 
pulmonaiy hemoiihage dunng opciation, he ivas placed in the face-down position, 
using the table specially built foi this puipose For the same leason regional anes- 
thesia was piefened to general anesthesia, in which pieseivation of tiacheal reflex 
and maintainance of an -way is a hazaidous pioblem The regional anesthesia was 
leinfoiced by intiamusculai administration of M, cocktail consisting of Chloipiomazine 
50 mg, Demeial 106 mg and Piometazine 60 mg one hour piior to opeiation 
Thiee iibs, thud, fouith and fifth, were resected folloiving skin incision and division 
of muscles Then the thoiax was entered through the 5th periosteal bed Adhesion 
of the lung to the wall was so seveie that detachment required a meticulous manipula- 
tion The lower lobe was almost intact but the upper lobe was compressed to the 
wall by the pressuie fiom inside When the hematoma at the lateial edge of the upper 
lobe was paitly removed oozing of blood was met and a gauze pack was placed 
to control the oozing The medial-poster loi approach was taken next and the 
thick white pleura at the upper end of the compact upper lobe was incised Befoie 
long a part of a ball surface was disclosed and the ball was extracted ivith a 
clamp No soonei than the removal, a torient of arterial blood filled the chest The 
operator quickly probed the upper space and floating balls were all extracted in a 
moment A large amount of gauze packing was placed in the chest to control the 
bleeding, and the wound was closed in layers with interrupted silk sutures wit^ut 
delay The blood loss was at this time 2,000 cc , systolic pressuie around 40 
and the patient was unconscious Treatment with generous transfusion of bank blood 
and fresh blood, and admmistiation of vasospastics and other drugs helped the pa- 
tient to overcome the shock stage, and he survived 

The second operation was undertaken a week later This time the patient wa 
put under general anesthesia with intratracheal intubation, for absence of 
nary hemorrhage during operation and postoperative days convinced the anesthe is 
of the safety of this method We presumed that the bleeding point was in the 'JPP®, 
pulmonary vessels The chest was reopened through the old wound and withou 
removing the gauze pack the lower lobe was mobilized to ease the intrathora 

■“Prom the Department of Surgery (Director Prof Hideo Tsujimura), Nagasaki 
University School of Medicine 

■’‘'’"Prom the Department of Radiology (Director Prof Hiroshi Tachiiii), Nagasa i 
University School of Medicine 
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nianeuvei Then, the hilum was approached fioni behind The upper bionchus was 
exposed and tieated aftei Sweet’s method Dissection of individual vessels seemed 
difficult, and the lemainmg hilum stiuctuie was ligated togethei temporaiily and 
the gauze pack was lemoved one aftei one Anothei massive bleeding of aiterial 
blood succeeded the pioceduie and fuithei operation was abandoned The patient 
again survived the opeiation but blood seepage from the wound persisted amounting 
to ovei 400 cc a day 

Angiogiaphy To identify the bleeding point, the patient had an angiocaidiogiam 
done by the Department of Radiology The lepoitea findings were as follows 

“The angiogram taken immediately after injection of 76% Uiogiaphine 50 cc through 
the right saphenous vein reveals no abnormal finding in the right atrium and ven- 
tricle, although the tiachea, vena cava, and heart are tracted to the right, and pos- 
terior portion of the left upper ribs were absent Lack of filling in the left upper 
artery is likely due to ligature of the artery at the previous operation 

Angiogram taken four seconds after the rnjection (Fig 2) also shows no abnormal 
findings of the left atrium and ventricle, aortic arch, ascending and descending 
aorta Filling of both common carotid arteries, vertebral arteries, and subclavian 
arteries seem to be normal, but the left subclavian artery shows insufficient contrast 
in comparison with the right An unusual finding is in the vault of the left thorax 
where lies a round or oval homogeneous shadow of clear smooth outline spreading 
from the upper border of the second rib to the fourth rib No leakage of the contrast 
agent was recognized even at the divided end of the intercostal arteries 

Angiogram taken six seconds after the injection (Fig 3) shows the presence of 
the above-mentioned round shadow even when contrast agent in other arteries has 
disappeared, but this shadow also disappeared completely in 30 minutes 
From these findings this round shadow is suspected to be a large aneui*ysm having 
communication with the left subclavian or common carotid artery It is a regiet 
that the lateral angiogram was not available because of difficulties with the apparatus 
and patient But it can be learned from the postero-latei al film that the aneurysm 
had arisen from the subclavian artery which is not filled so well as the common carotid 
artery The hemorrhage in patient’s history is attributable to this aneurysm which 
shows homogeneous, smooth and round contour suggesting a relatively fresh aneurysm 
with incomplete organization ” 

Autopsy Three days later in the afternoon, the patient died suddenly folloiving 
a severe cough and convulsion Orotracheal suction, and adrenalin injection failed 
to alter his course 



FIGURE 1 Preoperative \-ray film 
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Postmoitem examination icvealed a large sac communicating ^vlth the subclavian 
aiteiv as indicated by angiogiams (Fig 3) The sac was filled with blood and lined 
by fibiinous membiane of many layeis without any vessel wall stiuctuie Apparently 
this IS a pscudo-aneuiysm foimed by lepetition of bleeding, and coagulation process 

The space between the pseudoaneui vsm and the lung was filled with clotted blood, 
and the adjoining visceial pleuia had a laige defect Theie was found no active 
lesion in the upper lobe but an old paitially calcified fibious lesion No possible 
source of profuse hemorrhage such as cavitation or bronchial ulceration was discovered 
in any lobe The tiachea vas filled with mass of clotted blood at the lower end 
as were the openings of the main bionchi, and the stump of the left upper bronchus 
had suppuiative change and v\as paitiallv tom 

DlSCUSSl077 

It IS deal fiom the dinical and postmoitem findings that the lound edge 
of a plastic ball adjacent to the subclavian aiteiy gave continuous piessuie 
against the vessel wall foi neailj'’ seven yeais and giadually eioded the 
anemic neciotized wall structuie and finally peifoiated it This was fol- 
lowed by bleeding which caused the chest pain and feeling of piessuie, and 
a pseudoaneui ysm had giown theie But high aiteiial piessuie did not 
allow the closuie of the peifoiation and bleeding was lepeated, leading to a 
high pressuie in the collapsed space which was in contact with the patho- 
logic lung suiface, and gave the outlet foi the bleeding thiough the bion- 
chial loute, thus causing pieopeiative pulmonaiy hemoiihage The first 
opeiation lessened the piessuie in the space by i amoving the plastic balls 
The bleeding was stopped by gauze pack only temporal ily We should have 
done an angiocaidiogiam on the patient befoie the second opeiation, but 
the condition of the patient made us hesitate to do it, and we had in mind 
the pulmonary vessels undei the piessuie of the ball as the main souice of 
hemoiihage Thus, we opeiated the second time, successfully removing the 
upper lobe, but failed in ti eating the leal souice of bleeding This continued, 
or even inci eased following the second opeiation, and finally piessed into 



FIGURE 2 FIGURE 3 

Figure 2 Four seconds after angiographic injection Figme S Six seconds after 
injection 
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the bionchial stump, which was alieadj- infected, and yielded easily to the 
piessuie, giving way to the flow of blood into the tiachea and consequent 
asphyxia 

The most common complication of plastic plombage has been the pei- 
foiation of cavity wall, and subsequent empyema Little attention has been 
given to the dangei of peifoiation of impoitant inti athoracic vessels This 
IS unlikely to occui in a short duiation after the opeiation but, if once 
staited, IS veiy difficult to contiol in time, unless the suigeons, as well as 
patients, aie aleit enough to And out this possible danger at an eaily stage 
We think it is safei to lemove the plastic balls as eaily as possible, if the 
balls aie aheady in the thoiax We believe plastic plombage as a treatment 
of pulmonaiy tubeiculosis is an unadvisable pioceduie except in a few 
selected cases Oui case teaches us that it is a necessaiy safeguard against 
seveie complications to substitute for plastic plombage pulmonaiy lesec- 
tion, 01 thoiacoplasty, even though the patient with plombage does not 
have any complaint 

The authois wish to acknowledge the collaboiation of the Depaitment of Eadiology 
headed by Pi of Hiioshi Tachiiri and the Department of Pathology headed by Pi of 
Shigeru Matsuoka and the suggestion and advices given by Pi of Hideo Tsujimuia 
and Assistant Pi of Takashi Hiiai of the Depaitment of Suigeiy 
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Bilateral, Primary, Simultaneous 
Bronchogenic Carcinoma 

Pi esentatioii of a Case 

E CATO DRASH, M D , F C C P and RICHARD N DE NIORD, JR , M D 

Cliai loltos\alle, Vnginia 


The Qusslion of Iho multicentiic veisus the unicGntiic oiigin of bioncho- 
genic caicmoma is as yet undecided Some obseiveis believe that multiple 
sites of metaplastic epithelium oi preinvasive caicmoma (caicmoma in 
situ) may e\ist asymptomatically thioughout the bionchial tree^^ Auer- 
bach has demonstiated the ubiquitous changes of hypeiplasia, metaplasis 
and eaily neoplastic manifestations which appeal in the pulmonaiy mucosa 
in some cases He has also shown that, m geneial, theie aie foui types of 
metaplastic changes piesent m the lungs of individuals with bionchigenic 
caicmoma — 1) basal cell hypeiplasia, 2) stiatification, 3) squamous meta- 
plasia, and 4) caicmoma m situ At some point m the biological matuiity 
of lung cancel , one of these sites attains autonomy and the atypical growth 
of lung cancel continues The teim “bionchogenic caicmoma” used heie 
lefeis to the description of Liebow’’’, and includes a) epidermoid caicmoma, 
b) anaplastic caicmoma, and c) adenocaicmoma The alveolar cell car- 
cinoma has a diffuse foim not discussed at this time An excellent study 
of multiple sites of atypical bionchial epithelium was made 20 years ago 
by Lmdbeit® McGiath" has added weight to the multicentiic site theory, 
by demonstration of multicentricity m 54 of 87 lungs containing broncho- 
genic caicmoma Numeious obseiveis have desciibed multiple pulmonary 
“caicmomas m situ,”*’ but few have actually visualized or desciibed simul- 
taneous bilateial invasive bionchogenic carcinoma Invasion signifies au- 
tonomy, and usually occuis unilaterally Because of its unusual occurrence, 
we are presenting one case of bilateial, piimary, simultaneous bioncho- 
genic carcinoma 

This 62 yeai old white man was admitted to the University of Vngima Hospital 
with a three month history of increasing fatigability, 22 pound weight loss, cough, 
wheezing, and left chest pain No previous diagnostic studies had been performed 
prior to admission He smoked two packs of cigarettes per day for appioximately 
26 years Physical examination revealed diminished breath sounds over the leit 
chest with some inspiratory wheezing and emaciation X-tay film demonstrated Jei 
hilar adenopathy, and a 2 cm nodule in the left apex 

Discussion 

Ever increasing evidence points to the multicentric origin of broncho- 
genic carcinoma Numerous sites of atypical metaplasia oi carcinoma in situ 
have been repeatedly demonstrated These sites are grossly unremarkable 
and probably do not account for positive cytological studies ® Besides the 
possibility of morphologic defects,^® or developmental abnormalities 
causing multicentricity, it would seem logical to assume that bronchial ir- 
ritants effect the entire tracheo-bronchial mucosa and not a single re- 
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FIGURE 1 Bronchoscopy — Right Side Small one-half cm disci ete, pale gianular 
mass was piesent just distal to the upper lobe oiifice The remainder of the right 
bronchial tree was negative Left Side A constricting, annular mass was seen in the 
left main stem bronchus at a level 2 cm from mam caiina and almost completely ob- 
structing the lumen This lesion was also pale, discrete and bled easily on biopsy 
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FIGURE 2 FIGURE 3 

Figures 2 and S Microscopic Figuie 2 lepiesents biopE\ of the right and Figure 3 
biopsv of the left endobionchial lesions Both lesions show tjpical invasive epidermoid 
carcinomas 
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stiicted site Once giowih and autonomy has occuiied in one aiea, this site 
pi ogi esses at a vaiiable giowth late It is inteiesting to note that only 
laiely does anothei aiea of metaplasia in the same lung (oi other lung’) 
deyelop fiank invasiye chaiacleiistics This appeals as a foim of giowth 
suppiession in the lemaining metaplastic aieas once invasion and autonomy 
have occuiied 
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Editorial 
War — A Disease 


Sweden is a small countij^ and thougli its eailiei history is full of wai, 
it has now lived in peace foi almost 150 yeais Our own histoiy, like our 
expel lences in the shadow of two Woild Wars, has taught us that wai 
nevei pays, not even foi the victoi Wais lead only to new wars, with all 
its accompanying human suffering War is a disease, a disease not of in- 
dividuals, but of countiies It can be acute, flaiing up quickly and soon 
ovei Moie often, it is chionie and spieads like a plague, constantly in- 
volving new countiies and ultimately thieatening — as it does now — the 
existence of the entiie world We all know that chaos thieatens, that 
the latest technical advances have produced weapons which can exteimi- 
nate gieat sections of the population — even place in jeopaidy the existence 
of eveiy living being on this planet Eveiy thing that can be done to pie- 
vent such a development must be done — and quickly Somehow oi other, 
nations much leach an agreement The cold wai must be bi ought to an 
end and the world once moie lestoied to peace, a tiue peace 

All this IS simple enough to say, pel haps especially so for us doctois 
whose mission is to heal, not to destioy To this end, we increase our 
knowledge, seek experience at national and international congi esses and 
convert this knowledge into deeds We suppoit and paiticipate in the 
efforts to laise the living standaids of our populace We successfully 
combat epidemics We detest wai not only because it destioys eveiy- 
thing that has been built with so much effort, but, above all, because of 
what it costs in human suffeiing Foi these reasons, we gladly participate 
in the Doctors’ Crusade for Peace 

In the campaign against war as a disease of nations, the same means 
have been employed as we oui selves use in oui woik as doctois, although 
natuially on a much gieatei scale The geneious aid which the United 
States of Ameiica has given to underdeveloped and needy countries can- 
not be too highly piaised It contiibutes to a highei living standaid, pio- 
vides opportunities foi woik and thus enhances the will to live At the 
same time, it inci eases lesistance against physical and psychic infections 
of vaiious kinds Of coiiesponding importance is the aid given to countiies 
in then campaign against diseases Othei and stiongei medicines aie 
needed, and the doctois tor this aie oui statesmen on w^hom lests a heavy 
lesponsibility, all the moie so as it may now be a question of life oi death 
foi eveiy one of us We look with hope to the United Nations wheie all 
the thieads meet Let us tiust that success will be achieved here in solving 
the difficult pioblem of welding all nations togethei into unity so that the 
woild may at last gain what it has so long yearned foi — enduiing peace 

Ei iL Hedvall, M D , F C C P 

Uppsala, Sweden 

’'Governor of the College foi Uppsala, Sweden 
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FIFTH INTERNATIONAL CONGRESS 
ON 

DISEASES OF THE CHEST 


The Council on Intel national Affaiis of the Amencan College of Chest Phy- 
sicians takes P^cajuie in announcing the following schedule of activities in 
connection with the Fifth Intel national Congiess to be held in Tokyo, Japan, 

aiiangements foi the Congiess have been made 
with the coopeiation and geneious assistance of the College officials in Japan 

Saturday, September 6 


9 00 am — Registiation 
10 00 a m — Opening Executive Session 
Regents and Goveinois 

12 00 noon — Luncheon Meeting. Editonal Boaid 
“Diseases of the Chest” 

2 00 p m — Intel national Committee Meetings 


DAIICHI BUILDING 
TOKYO KAIKAN 

TOKYO KAIKAN 

TOKYO KAIKAN 


Sunday, September 7 

9 00 am —Registiation DAIICHI BUILDING 

8 30 pm — Inauguial Ceiemony and Convocation YOMIURI HALL 


Monday, September 8 

8 00 am —Registiation DAIICHI BUILDING 

9 00 a m — Scientific Sessions DAIICHI BUILDING 

2 00 p m — Scientific Sessions DAIICHI BUILDING 

6 00 p m — Reception by Hon Nobusuke Kishi, 

Piime Ministei, at his official lesidence 


Tuesday, September 9 

8 00 am — Registration DAIICHI BUILDING 

9 00 a m — Scientific Sessions DAIICHI BUILDING 

2 00 p m — Scientific Sessions DAIICHI BUILDING 

Evening — Embassy Receptions by invitation foi 

delegates fiom lespective countiies 


Wednesday, September 10 

8 00 am — Registiation 

9 00 a m — Scientific Sessions 
2 00 p m — Scientific Sessions 
8 00 p m — Congress Banquet 

Thursday, September 11 

8 00 am — Registiation 

9 00 a m — Scientific Sessions 

12 00 noon — Luncheon Meeting, 

Closing Executive Session, 
Regents and Governors 
2 00 p m — Fireside Conferences 
6 00 p m — Reception by Mr Seiichuo Yasui, 
Governor of Tokyo, at Chinzanso 

September 8-11 

Motion Picture Sessions 

Exhibits — Technical and Scientific 
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DAIICHI BUILDING 
DAIICHI BUILDING 
DAIICHI BUILDING 
TOKYO KAIKAN 


DAIICHI BUILDING 
DAIICHI BUILDING 
TOKYO KAIKAN 


TOKYO KAIKAN 


DAIICHI BUILDING 
BED CROSS BUILDING 
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Ladies Activities 
Fifth International Congress 


Sunday, September 7 

8 30 pm — Inaugiual Ceremony and Convocation YOMIURI HALL 
Monday, September 8 

10 00 a m — Toui of Tokyo 
2 00 p m — Toui of Tokyo 
6 00 p m — Reception by Hon Nobusuke Kishi, 

Piime Mimstei, at his official lesidence 

Tuesday, September 9 
10 00 a m — Kimono Fashion Show 

2 00 pm — Flowei Aiiangement Demonstiation 
Wednesday, September 10 

9 00 am — 4 30 pm — Bus Tour to Kamakuia and 

Enoshima (including lunch) 

8 00 p m — Congress Banquet 

Thursday, September 11 
10 00 a m — Fashion Show 

2 00 p m — Tea Ceremony 
6 00 pm — Reception by Mi Seiichiio Yasui, 

Governoi of Tokyo, at Chinzanso 


TAKASHIMAYA 
DEPARTMENT STORE 
SOGETSU KAIKAN 


TOKYO KAIKAN 


MITSUKOSHI 
DEPARTMENT STORE 
CHINZANSO 


24TH ANNUAL MEETING 

The 24th Annual Meeting of the Ameiican College of Chest Physicians was 
held at the Faiimont Hotel, San Francisco, June 18-22, the meeting was veiy 
successful with a registration of moie than 1400 physicians and guests lepie- 
senting 46 of the States and a dozen other countiies and territoiies Twenty- 
five technical exhibits, the maximum number that could be accommodated, 
were on display thioughout the meeting 

Fellowship Ceitificates were awarded to 160 physicians at the Annual Con- 
vocation of the College held on Saturday, June 21 Dr Donald R McKay, 
Buffalo, New York, incoming President of the College, addressed the Convoca- 
tion assembly 

The Convocation was followed by the Annual Presidents’ Banquet which 
was attended by 495 physicians and members of their families A cocktail 
party, sponsored by the Pam ay Corporation of New York City, pieceded the 
banquet Dr Burgess L Goidon, Albuquerque, New Mexico, Piesident of the 
College, presided at the banquet and introduced the officials and special guests 

Dr Walter B Blown, Liveimoie, California, Chan man of the Committee on 
Prize Essay Awards, introduced the first and second prize winners of the 1958 
Essay Contest of the College First prize winner was Eugene Fnedberg of 
the University of Buffalo, Buffalo, New York, who was piesented with a cer- 
tificate and a cash award in the amount of $500 00 for his essay “Muimur 
Pioduction in Aoitic Stenosis An Analysis Using a Hydraulic Model ” Ronald 
J O’Reilly of the University of California at Los Angeles, received the second 
prize certificate and a cash award of $300 00 for his essay entitled “Clinical 
Recognition of Carbon Dioxide Intoxication” The third prize winner was 
Alan S Deutsch of the New York University College of Medicine New York 
City, who was unable to be present Mr Deutsch received his certificate and 
awaid of $200 00 at a special presentation ceremony in New York arranged by 
Di Coleman B Rabin, Governor of the College for New York State The com- 
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millee au.udecl Ilonoiable Mention and a pure of .?50 00 to Miss June Hagen 
of the Univeisitv of Cape Town Medical School, Cape Town South Afijca 
fo) hei excellent essav “Ci vptococcosis of the Lung” The awaid ivas pielented 
^li^i^^pccnl^weetwg ^ Maiais, Regent of the College foi South Afuca, 


Picsent.ition of the 1958 College Medal was made to Di J Winthiop Peabody, 
Si , uashmgton, D C, bv Di Goidon, foi meiitoiious achievement in the spe- 
cialti of diseases of the chest, paiticulaily in the field of postgiaduate medical 
education Di Peabody has seived as Chaiiman of the Council on Postgraduate 
illedicai Education of the College since its inception in 1946 His photogiaph 
and biogiaphv .ippenied in the July issue of Z>i?cff8cs of the Chest 


The Immediate Past Piesident of the College, Di Heiman J Moeisch of the 
Ma\o Clinic Rocheslei, Minnesota, piesented the Piesidential Seioll to Di 
Goidon and the College Past-Piesident’s Pm to Mis Goidon 


Announcement was made of the appi caching Fifth Intel national Congiess 
on Diseases of the Chest, to be held in Tokyo, Japan, Septembei 7-11, undei 
the sponsoiship of the Council on Intel national Affaiis of the College Thiough 
the kindness of Japan An Lines, favois neie distiibuted to the guests by two 
lovely gills wealing Japanese kimonos 


A Homecoming Meeting to be held in Albuqueique, Neiv Mexico in Octobei, 
1959, in celebiation of the 25th anniveisaiv of the fiist College meeting, was 
announced at the banquet A iiumbei of membeis fiom Albuqueique and then 
AMves, diessed in typical Western style, distiibuted favois by couitesj'' of the 
Albuqueique Chambei of Commeice 


The evening closed with a dance sponsoied by the Califoinia Chaptei of the 
College 


Adniinislralive Meetings 


The annual meetings of the Executive Council, Boaid of Regents and Boaid 
of Goveinois iveie held in San Fiancisco w’heie lepoits fiom the vaiious 
councils and committees w'eie leceived, and matteis of policy discussed The 
pioceedings of these meetings and lepoits of councils and committees wall be 
published in subsequent issues of the College journal 

On Satuiday moimng, June 21, the Open Admimstiative Session w^as held 
and lepoits iveie piesented by the Tieasuiei, the Histoiian, the Executive Di- 
lectoi and the Committee on Nominations The followang officeis, Regents and 
Goveinois weie elected 


Officers 

Piesident 
Piesident-Elect 
1st Vice Piesident 
2nd Vice-Piesideiit 
Tieasuiei 
Asst Tieasuiei 
Chaiiman, Boaid 
of Regents 

Regents 

Distiict No 2 
Distiict No 4 
Distiict No 6 
District No 9 
Distiict No 10 
Distiict No 14 
Distiict No 17 
Histoiian 


Donald R McKay, Buffalo, New Yoik 

Seymoui M Faibei,San Fiancisco, Califoinia 

M Jay Flipse, Miami, Floiida 

Holhs E Johnson, Nashville, Tennessee 

Chailes K Pettei, Waukegan, Illinois 

Albeit H Andiews, Chicago, Illinois 

John F Biiggs, St Paul, Minnesota 


Edgai Mayei, New Yoik, N Y 
Dean B Cole, Richmond, Viiginia 
Howaid S Van Oidstiand, Cleveland, Ohio 
David H Wateiman, Knoxville, Tennessee 
Aithui M Olsen, Rochestei, Minnesota 
Edwaid H Moigan, Seattle, Washington 
Thomas G Heaton, Toionto, Canada 
Call C Aven, Atlanta, Geoigia 
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Governors 

Delawaie 

Indiana 

Iowa 

Kentucky 

Massachusetts 

Montana 

Nebiaska 

Nevada 

New Hampshiie 
New Mexico 
Ohio 

Oklahoma 
Oiegon 
Rhode Island 
South Caiolina 
South Dakota 
Tennessee 
Wisconsin 


Geiald A Beatty, Wilmington 
Jeiome V Pace, Rockville 
William B Bean, Iowa City 
John S Haitei, Louisville 
Noiman J Wilson, Boston 
Lloyd M Tayloi, Gieat Falls 
Max Fleishman, Omaha 
Robeit C Locke, Reno 
Fiancis J Kasheta, Glencliff 
Joseph E J Hams, Albuqueique 
Ray W Kissane, Columbus 
Donald W McCauley, Okmulgee 
William S Conklin, Poitland 
Flank A Meilino, Piovidence 
J Goidon Seastiunk, Columbia 
Robeit C McCioskey, Rapid City 
Duane Can, Memphis 
Mischa J Lustok, Milwaukee 


Announcement was also made that the Intel im Session of the College would 
be held at the Mayo Clinic, Rochestei, Minnesota on Novembei 29 and 30, 1958 
An outstanding scientific piogiam, including fonnal papeis, panel discussions, 
louiid table luncheons and fiieside confeiences, is now being oiganized by the 
piogiam committee foi the meeting Touis of the Clinic and an inteiesting 
display of scientific and technical exhibits will also be included The Boaid 
of Goveinois will hold its semi-annual meeting in Rochestei on Satin day, 
November 28, and examinations foi Fellowship, as well as meetings of vaiious 
councils and committees will be held on that day 


On Monday, Decembei 1, the Boaid of Regents will hold its semi-annual 
meeting at the Radisson Hotel, Minneapolis A dinnei and evening scientific 
session is also planned The Clinical Meeting of the Ameiican Medical As- 
sociation will be held in Minneapolis, Decembei 2 thiough 5, 1958 

It was announced that the 25th Annual Meeting, Silvei Anniveisaiy, of the 
Ameiican College of Chest Physicians, would be held in Atlantic City, New 
Jeisey, June 3-7, 1959 A numbei of special functions aie being planned to 
celebiate the Silvei Anniveisaiy Meeting of the College 


Ladies Activities 

The ladies attending the 24th Annual Meeting of the College enjoyed a de- 
lightful piogiam of activities aiianged for them by Mis Seymoui M Faibei 
and the membeis of hei committee On Thuisday, June 19, the ladies weie 
taken to the Alta Miia Hotel in Sausalito foi lunch, and fiom there to Jackson 
Squaie, one of the oldest sections of San Fiancisco, wheie they weie taken 
on a toui of the Intel loi Decoiatoi Display Shops A dinnei paity was ai- 
ianged foi the ladies at the Yamato Sukiyaki House on Fiiday evening, June 
20, while then husbands attended the fiieside conferences of the College Fol- 
lowing the Japanese style dinnei, a Japanese Fashion Show' was piesented for 
the ladies On Satuiday evening, June 21, the ladies attended the Annual Con- 
vocation, cocktail paity and Presidents’ Banquet of the College held at the 
Faiimont Hotel Mis Faibei, Chaiiman, and Mis Rogei Wilson, Co-Chairman 
of the Ladies Committee, as well as the other membeis of the committee, aie 
commended foi the enjoyable piogiam they piepaied foi the ladies and for 
the splendid mannei in w'hich the activities weie handled 



SCIENTIFIC PROGRAM COMMITTEE REQUESTS 
ABSTRACTS FOR SILVER ANNIVERSARY MEETING 


The 2oth Annual Meeting of the College will be held in Atlantic City New 
Jeisey, June 3-7, 1959 Special plans foi the scientific piogram to be presented 
at the Silvei Anniveisaiy Meeting aze now undei way Physicians who wish 
to piesent papeis aie uiged to submit a 200-woid abstract to the appiopiiate 
committee chan man at the eailiest possible date for consideration Please 
f 01 waul abstiacts to one of the following co-chaiimen 


Di Ai thill M Mastei, 125 East 72nd Sheet, New Yoik City 
Chau man. Section on Caidiovasculai Diseases 
Di Coleman B Rabin, 110 East End Avenue, New York City 
Chan man, Section on Pulmonaiy Diseases 


The Committee on Motion Pictures of the College will be inteiested to leain 
of new films on diseases of the chest foi possible piesentation at the 25th 
Annual Meeting in Atlantic City All pertinent information concerning films 
should be foiwaided to Di Paul H Hohngei, chan man of the committee, 
112 East Chestnut Street, Chicago 11, Illinois The committee will be pleased 
to leview films foi official appioval and inclusion in the Appioved Film List 
of the Ameiican College of Chest Physicians 


College Chapter News 

CANARY ISLANDS CHAPTER 

The Canal}'’ Islands Chaptei met at Santa Cruz de Teneiife on Januaiy 25, 
at which time the executive council discussed future chapter activities Fol- 
lowing the business meeting, a panel discussion on the subject “Prepaiation 
of the Patient foi Thoiacic Suigeiy” was held Di Tomas Ceivia, Goveinor 
of the College foi the Canaiy Islands, piesided at the scientific session The 
next meeting of the chaptei ivas held in Las Palmas on May 10 at which a 
piogiam dealing with “Piesent Day Tieatment of Pulmonaiy Tubeiculosis” "was 
piesented 
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Member of the Can^ Islands SL" plrel'’ Perez, 

Seated, left to right C Herrera, D Ponce Arencibia, Miguel Cuesta 

Chapter Treasurer, Jose Enrique Gonzalez, Secretary of 

ilTti Frincsco Perea Perea, and Eamon Luetoo 



Vol \X\IV 


COLLEGE CHAPTER NEWS 


235 


ANDALUSIAN CHAPTER 


Membeis of the College in Spain metiecently tofoimthe Andalusian Chaptei 
The following officeis weie elected 


Piesident 

Vice*Piesident 

Secietaiy 

Tieasuiei 


Noibeito Gonzales de la Vega, Gianada 
Salvadoi Almansa de Caia, Malaga 
Antonio Azpitaite Rubio, Gianada 
Cailos Gomez-Moi eno, Gianada 


PANAMANIAN CHAPTER 

The Panamanian Chapter of the College met on May 3, 1958 in David, 
Republic of Panama in coniunction with the Panamanian Association of 
Phthisiologists Di Maximo Caiiizo Villaieal, Regent of the College, piesented 
a papei on “Tubeiculin Pievention in 778 Children in Colon” 


KOREAN CHAPTER ORGANIZED 


The Korean Chaptei of the College was officially oiganized at an inauguial 
meeting held in the Dynasty Room of the Bando Hotel, Seoul, on June 16, 1958 
The meeting was called to oidei by Di Eung Soo Han, Goveinoi foi the Col- 
lege foi Korea, who gave a brief review of the activities of the College in that 
country The following officers were elected 


Piesident 

1st Vice-President 

2nd Vice-President 

Seci etary-Ti easurer 

Assistant Secietaiy-Tieasurei 

Chairman, Program Committee 


Chai Kyu Hans Lee, Seoul 
Kyung Sik Kim, Seoul 
Chan Sae Lee, Pusan 
Eung Soo Han, Seoul 
Pyoung Ki Kim, Masan 
Pill Whoon Hong, Seoul 


Dr Eung Soo Han was appointed official chaptei representative to attend 
the International Congress in Tokyo 



Members of the College attending inaugural meeting of the Korean Chaptei (left to 

® Shik Kim, Chai Kyu H Lee, Chan Se Lee, 

and Eung Soo Han, Second row Pill Whoon Hong, Pyoung Ki Kim, Y C Park, Byung 
Suh Yu, Kiho Kim, Hi Myung Park, Lee Gap Park, N K Kim, and K H Yoo 
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iNEW MEXICO CHAPTER FOUNDED 

Chap\5[‘‘y Uie'^CoHegf ^D^ the New Mexico 

the Ameiican College of Chest /irysicinn? ^^®t-Piesident of 

as the 73id chaptei Di Cai] H GelShtpn t^^iaptei 

Di T T? T TT.., . All ^ ^eiientliien, Valmoia, was elected Pip<;iapn+ 

J ca., H Genenth.e„ a„d 

The New Mexico Chaptei \\ill be host to membeis of the College foi the 2'5th 
nniveisan Homecoming Meeting to be held in Albuqueique in the fall of 1959 



Fellows of the College paiticipating in the founding of the New Mexico Chaptei (left 
to light) Dis Roy F Goddaid, Albuqueique, R Drew Millei, Rochester, Minnesota, 
Edwin R Levine, Chicago, Buigess L Goidon, Albuqueique, Albeit H Andiews, 
Chicago, and Mi Mini ay KornfeM, Executive Diiectoi, Chicago 


NEW CHAPTER OFFICERS 


ALABAMA CHAPTER 

Piesident Aithui A Calix, Decatui 

Vice-Piesident Justus M Baines, Biimingham 

Secietaiy-Treasuiei William J Tally, Gadsden 


CALIFORNIA CHAPTER 

Piesident Elmei C Rigby, Los Angeles 

Vice-Piesident Thomas B Wipei, San Francisco 

Secietaiy-Tieasuier Samuel J Sills, Los Angeles 


Piesident 
Vice-President 
Seci etaiy-Ti easui ei 


FLORIDA CHAPTER 

Geoige L Baum, Coial Gables 

M Eugene Flipse, Miami 

Ivan C Schmidt, West Palm Beach 
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GEORGIA CHAPTER 

Piesident James L Alexandei, Ji , Savannah 

Vice-Piesident M Bedfoid Davis, Ji , Atlanta 

Secietaiy-Treasuiei Lawience Lee, Ji , Savannah 

KANSAS CHAPTER 

Piesident Robeit M Biookei, Topeka 

Vice-Piesident John K Fulton, Wichita 

Secietaiy-Tieasuiei Roy A Lawson, Chanute 

MICHIGAN CHAPTER 

Piesident Stephen M Gelengei, Flint 

Vice-Piesident Nathan Levitt, Detioit 

Secietaiy-Tieasuiei James T Cheng, Pontiac 

MISSOURI CHAPTER 

Piesident David M Skilling, Ji , St Louis 

Vice-Piesident Ellis S Lipsitz, St Louis 

Secietaiy-Tieasuiei David Nafe Keii, St Louis (le-elected) 

OHIO CHAPTER 

Piesident Haivey Mendelsohn, Cleveland 

Vice-Piesident Geoige Kiess, Columbus 

Secietaiy-Tieasuiei F G Kiavec, Youngstown (le-elected) 

OKLAHOMA CHAPTER 

Piesident Robeit M Shepard, Ji , Tulsa 

Vice-Piesident Philip M McNeill Oklahoma City 

Secietaiy-Tieasuiei Geoige L Winn, Oklahoma City 

PERU CHAPTER 
Piesident Maiio Pastoi B , Lima 

Vice Piesident Maiino Molina, Lima 

Secietaiy Alejandio A Castio, Lima 

Tieasuiei Jose Maiia Almandos Veils, Lima 

TEXAS CHAPTER 

Piesident J Otis Aimstiong, Dallas 

1st Vice-Piesident Lawience M Shefts, San Antonio 
2nd Vice-Piesident Hu am M Andeison, San Angelo 
Secietaiy-Treasuiei Carlos J Quintanilla, Hailingen 

URUGUAY CHAPTER 

President JuanE Alejandio Victoiica, Montevideo 

Secietaiy-Treasuiei Rene Racine, Montevideo (le-elected) 

WISCONSIN CHAPTER 
Piesident Ross C Koiy, Wood 

Vice-President Leon Hush, Milwaukee 

Secietaiy-Tieasuiei Raymond R Watson, Milwaukee 

NEWS NOTES 

The fiist annual Maicy Lectuie, honoiing Dr C Howard Marcy, Pittsbuigh, 
Pennsylvania, was deliveied by Dr Esmond R Long, foimer diiectoi of medical 
reseaich foi the National Tubeiculosis Association Di Maicy, a Fellow of 
the College, has seived as the medical diiectoi of the Tubeiculosis League of 
Pittsbuigh foi twenty-nine yeais 

Dr William C Voorsanger, San Fiancisco, was honoied by the San Fiancisco 
Tubeiculosis Association at its Fiftieth Anniveisaiy Luncheon on Apiil 1 
Dr Vooisangei leceived a steiling silvei tiay as a tiibute to his many years 
of seivice as foundei, diiectoi and secietaiy of the Association 

Prof Dr Aloysio de Paula, Piesident of the Rio de Janeiio Chaptei of the 
College and Piofessoi of Phthisiologj^ Umveisity of the Fedeial Distiict Medi- 
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cal School, Rio cle Janeno, was lecently appointed Piofeqqoi nf 
at the Stale of Rio Univeisity Medical School This an-nmnlmpni- 
aftei Di de Paula's thesis, “Thoiacoplasty and Resection in the Tieatment of 
Pulmonaiy Tubciculosis" was judged the best papei in tL comiSibon fm 
the position Piofessoi de Paula, one of the pioneeis in Abieugiaphy is Piesi- 

Tubeiculosis Society and Diiectoi of the Tubeiculosis 
Sei\ice of the Rio de Janeno Geneial Policlinic 


Manoel de Abreu, Rio de Janeno, Biazil, Regent of the College 
foi Southein Biazil, wi^ lecently made a membei of the Older of Medical 
ileiit and i (Reived the Gieat Cioss of the Oidei in honor of his outstanding 
woik in the field of tubeiculosis and for his discoveiy of the method of roent- 
genphotogiaphy now called “Abreugiaphy ” His bnthday, Januaiy 4, has been 
set aside by official government deciee as “Abieugiaphy Day” The Brazilian 
Society of Abieugiaphy was oiganized on Novembei 30, 1957 in the State of 
Rio, in which the movement to honoi Prof Abieu originated 


Dr Sol Jfafz, Washington, D C, leceived the first Edwaid Y Davidson 
Awcud piesented by the Medical Society of the Distnct of Columbia for the 
best scientific papei published in the Medical Annals of the District of Columbia 
duiing 1957 


Dr Arthur E Strauss, St Louis, Missouii, lecently leceived the hist dis- 
tinguished achievement awaid made bj”- the St Louis Heait Association 


Dr Fred M F Meivner, Peoiia, Illinois, was awaided the Alma B Pringer 
Memoiial Awaid of the Illinois Tubeiculosis Association foi “truly outstanding 
seivice in the field of tubeiculosis” 


Dr C Walton Lillehei, Minneapolis, Minnesota, will receive the Oscai B 
Untei Memoiial Awaid of the Ameiican Theiapeutic Society duiing the socie- 
ty's 49th annual meeting in San Francisco on June 21 

Dr George R Herrmann, Galveston, Texas, was lecently elected Vice Presi- 
dent of the Texas Academy of Internal Medicine 

Colonel Najib Khan, Hydeiabad, West Pakistan, has been elected Piesident 
of the Medical and Veteiinaiy Section of the Pakistan Science Confeience 

Dr O Theron Clagett, Rochestei, Minnesota, was elected to honorary mem- 
bei ship in the lush College of Suigeons in Dublin on Febiuary 15 Dr Clagett 
deliveied the Abiaham Colles Lectuie at the Chaitei Day meeting of the 
oiganization 

Dr William Likoff, Philadelphia, Pennsylvania, participated in the recent 
Fifth Biennial Caidiovascular Seminai of the Heait Association of Gi eater 
Miami 

The late Caidmal Stiitch of Chicago confeiied the Pontifical oidei, Knight 
of St Giegoiy, on Dr John L Keeley of Chicago 


ANNOUNCEMENTS 

A three-day intei national symposium on the of tubeiculosis as a 

public danger will be held in Philadelphia, November 20-22, at the Bellevue- 
Stratford Hotel undei the auspices of the Deborah Tuberculosis Sanatoiium 
and Hospital of Biowns Mills, New Jeisey Subjects to be discu^ed are 
epidemiology, moitality and morbidity changes, case finding programs, bac- 
teiiological aspects, piophylaxis including the status of BCG and isomazid 
prophvfaxis surgical aspects of tuberculosis treatment, cheraotheiapy of tubercu- 
Fosif th"e open negative case and its various P 

hpaltb manae-ement Membei s of the planning committee are Hrs onaries r 
Sy.SKSph, Henry N.ch ote, Joseph M Fruchterand Paul K Boinstem 

Tbp Panrav Coro full line drug manufactuiei in the human and veteimary 
fieMs! ^^s opLed a’new industry plant in Englewood, New Jersey 
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Speculations on the Future Treatment and 
Control of Tuberculosis'^ 

H CORWIN HINSHAW, M D , F C C P 
San Fianeisco, California 


Speculations about the futuie appeal to us all Someone has said that 
he was mostly mteiested in the futuie because he expected to spend the 
lest of his life theie 

Tiends have become established in the fields of tubeiculosis contiol and 
tieatment which, if they continue in then present direction, may well 
affect the piactice of medicine in a radical mannei Is it possible that 
home tieatment will supplant sanatoiium tieatment’ Or, on the othei 
hand, will the piesent tiend to socialization of tuberculosis medicine con- 
tinue, with less and less of piivate piactice’ Is the time neai when the 
100,000 beds now occupied by patients with tubeiculosis can be used foi 
othei pui poses’ Can the taxpayeis be relieved of the enoimous cost of 
the Veteians Administiation Tuberculosis program’ Is it possible that 
the piesent Veteians monetary benefits for disability fiom tuberculosis 
can be abolished , assuming that no true disability exists following success- 
ful modem treatment’ 

Most impoitantly, aie we as physicians doing all that we could do to 
direct the stream of events in this changing field’ If we can agiee on what 
IS light and what is best foi our patients and the public we should bend 
all efforts to see any necessary leforms enacted to bung about what is 
best 

Most of us serve as doctois — physicians is a better woid — and we seive 
individuals, rather than the mass of men While we aie interested in 
local and national statistics, it is in a lather detached way, foi what we do 
as individuals cairies little weight in the bioad sense We serve as pei- 
sonal physicians — I like that woid, use it often — ^we are personal physi- 
cians to rather small numbers of people We aie lesponsible foi then 
health and welfaie, but we shaie then other problems, then tiiumphs as 
well as then problems We seek, above all, to protect them fiom the 
dangeis of disease, especially the unseen health hazai'ds fiom which they 
cannot piotect themselves Let us piomote the idea that each man, woman 
and child should choose a peisonal physician and refei to him all health 
pi oblems 

■'Presented at the 23id Annual Meeting, American College of Chest Physicians New 

York City, May 29-June 2, 1957 ’ 

♦■‘Clinical Professor of Medicine, Stanfoid XJniveisity School of Medicine 
CopjTisht 1968 by the American College of Chest Phjsicians 
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The personal physician, not the public health clinic, is the one to whom 
the patient of the futuie may look foi piotection against penis of thoiacic 
disease I mention thoiacic disease, not alone because I am talking to this 
gioup, but because such conditions as degeneiative heart disease, bioncho- 
genic caicinoma and even tubeiciilosis aie piofoundly impoitant to those 
who have chosen you as their peisonal physician Pei haps these diseases 
aie pieventable— you might want to aigue that poinl>-but they aie detect- 
able, especially the pulmonaiy diseases, by the rather simple means of 
chest x-iav I have included tubeiculosis in the list because its cui ability 
IS nearly 100 pei cent in those peisons who have annual chest x-iay films 
and aie well advised about the findings I should stiess bionchogenic 
caicinoma because of its mounting prevalence and the uigent need foi 
its 1 ecognition hefoic it pioduces symptoms Of the visceial cancels it is 
one of the most cuiable when tieated duiing the eailiest stage at which 
it can be detected — few cancel s of man can be detected so eaily, by the 
peisonal ph 3 ^sician 


Mini films vs Mega films 

Case finding, aiiothei wmid foi diagnosis, is the obvious “sme qua non” 
in all tubeiculosis endeavoui, ivhethei piivate piactice or public health 
The minifilm mass survey technique has noiv undeigone thoiough tiial 
and demonstration It has seived as a gieat educational method, for doc- 
tois as w'ell as the public It is my opinion that the futuie use of this 
technique is piedictable It will not be used foi pei iodic mass smveys 
of the geneial public in the United States, the task is too great and the 
Yield IS now' too small foi the tiue cost of such undertakings On the 
othei hand, special population gi oiips should be surveyed by this oi anothei 
method I lefer to gioups wuth a high incidence of tubeiculosis, food 
handleis, piisoneis and inmates of chanty hospitals and domiciliary 
institutions School teacheis, “baby sitters” and othei s who associate 
closelj' wath childieii constitute a special gioup 

There is no viitue in minifilms, as such Even the factoi of economy 
has been exaggeiated gieatly Economy is paitly the lesult of hasty 
diagnosis by “cheap help” oi donated sei vices It should take more time, 
not less time, and more skill, to study a minifilm accurately and since time 
IS a most expensive ingredient in total tiue cost the conventional 14 x 17 
film may be the cheapest Cost of equipment and its depreciation may 
exceed the cost of film when the number of patients is small 

We cannot pass the subject of minifilms without mention of ladiation 
exposuie There has been much speculation and no little hysteiia about 
exposuie hazards in ladiology Chest x-iay films aie less hazardous than 
many ladiologic examinations because (1) little ladiation is necessary 
for penetiation of the air-containing thoiax (unlike the abdomen), (2) 
theie need be no direct radiation of the lepioductive organs and scattei 
radiation is extiemely slight (a luminous dial wiist watch piovides as 
much ladiation in one week as a chest x-iay film) Neveitheless we rnust 
call your attention to the fact that one minifilm involves as much radia- 
tion exposui e as 10 to 25 14 X 17" films Whenever the factor of exposuie 
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IS coiisideied — as in children — piefeience should be foi the 14 x 17 " chest 
film One complete “GI senes” may involve as much gonadal exposuie 
as scoies or hundieds of chest x-iay films 

If the feais of the alai mists should be substantiated, ladiologic examina- 
tions of the futuie may be done by means of amplified images, a technique 
lesembhng television which could i educe ladiation to a negligible amount 
There is not the slightest leason to feai the annual oi semi-annual con- 
ventional chest x-ray film, in my opinion If mimfilms are to be used it 
might be desirable to use only the new miiioi cameias with such great 
light gathering capacity as to reduce exposuie and scatter consideiably 
Each of us should deteimine if oui patients are leceiving needless ladiation 
because of failuie to piovide limiting cones oi similai screens foi the 
gonads 

State Medicine vs Pnvate Medicine 

It has become tradition in many commumties that tubeiculosis pioblems 
will be cared foi by public agencies This is based upon the supposition 
that private caie is too expensive oi not good enough and the fact that 
this IS a contagious disease The time may be appi caching when these 
suppositions can be questioned and these facts modified 

Speaking of quality of medical caie, I doubt if any community now lacks 
piivate physicians who aie thoroughly trained in the management of pul- 
monary diseases Good radiologic and laboratory services are available 
universally throughout this country These conditions did not exist 20-30 
years ago when many of the present regulations were devised 

The cost of treating tuberculosis has diminished and may be even further 
reduced Prolonged and stringent bed rest is no longer necessary Often 
an “attack” of tuberculosis involves less expense and less disability than 
a heart attack and certainly tuberculosis is much the less common of 
the two 

I have a concrete proposal for the insurance companies and welfare 
funds which now exclude tuberculosis coverage When writing a policy 
for sickness expense insurance (don’t say health insurance) offer to cover 
tuberculosis treatment for anyone who will submit a negative chest x-ray 
film and who has annual films thereafter I don't believe that the claims 
will be appreciable 

Tuberculosis is a contagious disease It is essential that those who 
might disseminate the infection be treated until they are safe associates 
The public must supply this service if it is not provided for otherwise, 
not only for tuberculosis but also for the many other dangerous contagious 
diseases Formerly tuberculosis was communicable for a long period, but 
this situation has changed A great majority of patients, certainly more 
than 90 per cent of those who accept modern therapy and even a greater 
percentage of those who have had annual negative chest x-ray films, will 
cease to disseminate tubercle bacilli within several weeks aftei treatment 
IS started The time is approaching— -perhaps it is here — when tuber- 
culosis need not be considered as a problem of state medicine, without 
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legaid to the economic status of the patient, because of its public health 

If patients aie to pay foi caie of tubeiculosis thiough piepaid insur- 
ance-and I fiimly believe that they should and can do so-oui public 
hospitals should be able to lecovei costs of ti eating such patients Often 
this is now the case but in the futuie this source of levenue may largely 
supplant the conti ibutions of the taxpayei , a welcome change for tax- 
payeis and politicians alike 

In this day of i educed tubeiculosis bed occupancy it is inteiesting to 
see the development of a leal sense of competition foi the patient Foi 
example, the veteian mav choose between the county hospital, a piivate 
hospital (thiough insuiance benefits) oi a Veteians Administration Hos- 
pital Each of these is bidding foi his patronage and attempting to deseive 
it bj’^ impiovements in seivice Heie, as nevei before, the spiiit of com- 
petition may seive a noble puipose 

Speaking of costs, the cost of a good individual sickness expense insui- 
ance policy which coveis neaily all diseases is about the same as the cost 
of one package of cigaiettes daily The cost may be less than this for the 
moie sensible deductible tjqies of policies Anyone who can afford to 
smoke can affoid to buy such insuiance Tell that to your patients— but 
fiequently. Anothei compaiison, the annual cost of all inclusive medical 
caie thioughout a lifetime is less than the cost of keeping an automobile 
in lepaii An oidinaiy illness costs less than a minoi automobile lepaii 
bill 01 a smashed fendei fiom a minoi accident A seiious illness costs 
less than tiading in the seiviceable old car on a new model 

Daie we pi edict that patients can be taught the lelative values and 
lelative costs of such things as medical care and automobile caie’ If not 
IS it leasonable to piopose that the government should buy us new tiies 
and clean oui spaik plugs lathei than supply us with some health services 
which we may considei less impoitant’ These pioblems of medical eco 
nomics should be the task of doctois, not politicians 


Tieatment of Recently Conveited Tuheiciilin Reactois vs Vaccination 
This IS logical and may well become standard piactice My appeal will 
be foi some tiuly adequate study to deteimine the needs and techniques 
foi therapy If a simple tieatment, such as isoniazid alone, is adequate 
the pioceduie will become veiy popular I, among many of you, have 
seiious doubt about the adequacy of isoniazid alone Simply because we 
are treating an invisible infection and a symptomless one does not neces- 
sarily imply that it will be oveicome moie leadily Actually we are treat- 
ing this patient for all time to come We ai e aiming at eradicative therapy, 
if at all possible, and this is ti uly a big task foi isoniazid alone 

Much of oui reasoning in tuberculosis problems has been on a mass 
population basis I expect to see moie peisonal consideration of such 
problems in the future The pediatiicians are doing it now Many ehiJ- 
dien receive annual tubeicuhn tests and some who conveit will be treated 
As soon as these people cease to be childien the risk does not cease, yet 
it IS forgotten I believe that the peisonal physician of the immediate 
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future Will cany out an annual buthday health appiaisal examination, 
including a tubeicuhn test Piophylactic tieatment at the time of con- 
veision IS a logical substitute foi BCG vaccination and on the whole moie 
piactical in the USA 

If non-living antigenic mateiial is ever exti acted fiom the tubeicle 
bacillus such pieventive tieatment may become populai in this nation 

Theie is no longei any question about the lelative efficacy of vaccina- 
tion in tubeiculosis Theie also is no longer any doubt in the minds of 
many but that immunization is fai from the answer to the pioblems of tb 
contiol 

BCG is indicated in those aieas of the world wheie a majority of per- 
sons become sensitized to tubeicuhn spontaneously This simple formula 
seems to be a leasonable leply to the ever lecuiient question of wheie 
to lecommend mass immumzation Theie is still hope that some non- 
living immunizing agent may be developed Lacking this we should diiect 
oui attention to the vole bacillus oi similar vaccine which does not consist 
of tubeicle bacilli, not so much because it is bettei oi safer but just to 
quiet any unanswerable aiguments against the inoculation of tubeicle 
bacilli into defenseless babies by big biutes of men 

Accoiding to newspaper lepoits mass vaccination on a compulsory basis 
was instituted in the Soviet Umon in 1937, yet the death rate from tuber- 
culosis neaily 20 yeais latei is said to be about 40 pei 100,000 One 
week fiom today I expect to amve in Moscow to attend the Sixth All- 
Union Congiess on Tubeiculosis and am anticipating this oppoitunity of 
learning at fiist hand the opinions of those physicians who have obseived 
compulsoiy vaccination duiing these 20 yeais 

The Tubeiculosis Associations and the Medical Piofession 

These have been the most successful and the most effective organizations 
of then kind in history I am ceitain that we aie infinitely more advanced 
in the piogram foi the eiadication of tubeiculosis because of the National 
Tubeiculosis Association and its affiliate local and state oiganizations 
I believe that the medical piofession should support and guide these gioups 
which aie piimaiily Health Educational and Piopaganda groups They 
need and they want medical guidance and although they have good medical 
guidance at the national level theie is much need foi gi eater paiticipation 
by doctois at the community level Any decline in the effectiveness of 
the tubeiculosis association would be a leal blow to eveiy man in this 
loom Youi effectiveness as a doctoi in the field of chest diseases would 
diminish 

The Veteians Administi ation 

We have witnessed the development of a gieat medical organization in 

a little moie than 10 yeais, an oiganization within an oiganization the 

Tubeiculosis Service of the Depaitment of Medicine and Surgery of the 
Veteians Administi ation This oiganization has had much to do with 
impioving the way you and I piactice medicine Right now it is facing 
some new problems i elated to the diminished needs for its services to 
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l>..lienl.s, simply because it has done its task so well I would be irtad to 
pne he ^eteJ.ms Aclmimsti.ition some unsolicited advice heie Pewei 
patloiils means fewer docto.s, so he.e is a chance to imp.ove The dVailh- 
Of > oul staff bv 1 educiiifer its quantity Don't cut pay oi i educe oppoi tu- 

ThlT yoni best men as you lelease the otheis 

eie mil ahvavs be ii r/ood job foi the devoted doctor in the Veteians 
Administiation Bv all means continue youi educational and leseai ch 
activities to diaw and hold the scholailv type of doctoi By all means 
let.uii and stionpthen youi lelationships with the medical schools— the 
mutual ad\antapes of this lelationship cannot be overestimated So, I 
pu'dict, <1 smallei, moie select, and no less effective elite coips of Veteians 
Administiation physicians who will continue as leadeis in this field, aca- 
demically .IS well as in clinical piactice 

I pi edict ihiii e\pcnse to ia\paveis can be reduced fuither by a leahstic 
ie\iew of the disability benefits paid to veteians w^ho have had tubei- 
culosis Those who weie disabled bv seivice connected tubeiculosis deseive 
moie geneious compensation Those who w^eie not disabled deseive none 
I^Iodeui tieatment fiequentlv lestoies the patient wnth tuberculosis to full 
pioductne capacity 


Tubci culosi.s and the Aimed Foices 

Tubeiculiii testing, noiv w'oll established by the Navy, is ideally suited 
to the needs of the aimed foices as a tool foi detection of tuberculous 
infection This is paiticularly impoitant because 90-95 per cent of le- 
ci lilts entei seivice wntli negative skin tests Then duties cany them 
occasionally to parts of the w’oild w'heie opportunity for infection is great 
Such infections should be seivice connected, even if only identified by a 
conveision of the tuberculin test Possibly they should be treated at this 
stage — perhaps the armed forces could determine for us, by means of a 
w^ell designed study, if they need to be treated 


Conclusions 

You and I are interested in the future — we expect to spend the rest of 
our lives there We expect to see more of preventive medicine in private 
practice We expect to see more patients coming for annual birthday 
examinations which will include a chest x-ray film We expect that when 
tuberculosis is found the cost of care will be borne by sickness cost insur- 
ance which the patient has been paying for on a voluntary basis While 
care of the active disease may be in a hospital under the care of specialists, 
the patient will soon return to his home and his job and the caie of his 
“personal physician ” The annual examination of adults will include a 
tuberculin test, just as is now practiced by pediatricians Conversion to 
a positive test may or may not lequne treatment but it will alert the 
physician to the significance of any newly developed pulmonary disease 
Such management in the Armed Forces, as well as among civilians, will 
lead to new concepts of service connected tuberculosis Our present laws 
and legulations regarding compensation are due for drastic and realistic 
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1 evasions Alieady tubeiculosis is losing its leputation as a killei and 
ciipplei in wai and peace 

The futuie is destined to be a pleasant place for spending the lemaindei 
of oui lives — ^just as the past has been 

SUMMARY 

The peisonal physician should expect to seive evei moie impoitant 
functions in pieventive medicine and public health 

Minifilm suiveys of the futuie aie likely to be limited to special popula- 
tion gioups who face unusual hazards of thoiacic disease 

Insurance against expenses of illness should covei such catastiophes 
as pulmonaiy tubeiculosis Present day methods of tieatment have le- 
duced the cost of treatment and the pievalence of the disease has dimin- 
ished sufficiently so that such msuiance need not be expensive 

Diminished bed occupancy of tubeiculosis hospitals should peimit the 
abandonment of less effective institutions and impiovement of the suiviv- 
ing hospitals 

The tieatment of lecently converted tubeiculin leactors appeals to be 
a logical and feasible substitute foi BCG vaccination in many social gioups 
in the USA 

Physicians in piivate piactice should piovide moie diiect peisonal sup- 
poit and encoui agement to local and state tuberculosis associations 
The Veterans Administiation and the Aimed Forces will continue to 
provide leadeiship in the field of tubeiculosis and i elated pioblems 

RESUMEN 

Es de que el medico peisonal espeiarse tenga siempie mas importantes 
funciones en la medicina preventiva y en la salubiidad publica 

Las investigaciones por loentgenfotogiafia en el futuio, es posible que 
se limiten a giupos especiales de poblacion que se enfienten a peligios 
extiaoidinaiios en lelacion a las afecciones toiacicas 

Los seguios contia gastos de enfeimedad deben cubrii la tubeiculosis 
pulmonar Los metodos actuales de tiatamiento han leducido el costo del 
tiatamiento y la prevalence de la enfeimedad ha disminuido suficiente- 
mente de maneia que el seguro no debe ser costoso 

La dismmucion del numeio de camas oeupadas debe peimitii el aban- 
donai las instituciones menos efectivas y mejoiai los hospitales que lesten 
El tiatamiento de los leactoies que han viiado i ecientemente parece ser 
un substitute logico del BCG en muchos grupos sociales de los Estados 
Unidos 

Los medicos en la piactica piivada deben dai mavoi apoyo diiecto y 
peisonal a las asociaciones antituberculosas locales 
La Administiacion de Veteianos y las Fueizas Aimadas continual an 
piopoicionando siendo guias en tubeiculosis y en los pioblemas que con 
ella se lelacionan 
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RESUME 

On deviait s’attenclie a ce que les fonctions du medeem peisonnel soient 
de plus en plus impoi tantes en medecine pi eventive et dans le domame de 
la sante publique 

Les examens ladiophotogriaphiques de I’avenii pouiiont se hmitei a des 
gioupes speciaux de la population exposes de faqon inhabituelle aux risques 
des alTections thoiaciques 

L'assuiance-maladie deviait couviii les catastiophes telles que la tubei- 
culose pulmonane Les methodes actuelles de tiaitement ont leduit les fiais 
de tiaitement et la fiequence de la maladie a diminue suffisamment L’as- 
suiance pouiiait en consequence ne pas ehe d’un piix eleve 

La diminution de I'occupation des lits dans les hopitaux pour tubeiculeux 
deviait pel mettle d’abandonnei les etablissements moms actifs et d’ame- 
lioiei les autres 

La tiaitement des individus ajxnnt lecemment viie leuis leactions tubei- 
culiniques semble devoii lemplacei la vaccination pai le B C G Le pio- 
cede paiait logique et lealisable dans beaucoup de gioupes sociaux aux 
Etats-Unis 

Les medecins de clientele privee deviaient appoitei une aide plus dnecte 
et un encouiagenient aux associations tubiculeuses locales et depaite- 
mentales 

L’Admmistiation des Veteians et des Foices Ainiees contmuera a 
piendie la tete de la lutte contie la tubeiculose et des pioblemes qui lui 
sont lies 

ZUSAMMENFASSUNG 

Vom ein/elnen Aizt muss man envaiten, dass ei immei wichtigeie Auf- 
gaben in dei piaventiven Medizin und dem offentlichen Gesundheitsweseii 
dient 

Kleinbild-Rontgenaktionen sind in Zulcunft wahischeinlich begienzt auf 
spezielle Bevolkei ungsgi uppen, die ungewohnlichen Wagmssen hinsichtlich 
thoiakalei Eikiankungen gegenubeistehen 

Eine Veisicheiung fui die Unkosten bei Eikiankung sollte gegen solche 
Schnicksalsschlage wie Lungentubeikulose schutzen Die Methoden del 
Behandlung von heute haben zu einei Veriingeiimg dei Kosten dei Be- 
handlung gefuhit und die Kiankheitshaufigkeit ist soweit zuruckgegangen, 
dass eine solche Veisicheiung nicht kostspielig zu sem biaucht 

Veiminderte Bettenbelegung m Tubeikulose-Anstalten muss es eimog- 
hchen, wenig lentable Einiichtungen aufzugeben und die ubiigen Anstalten 

zu veibessein m t, i i 

Die Behandlung von Fallen mit fiisch positiv gewoidenei Tuberkuhn- 

leaktion scheint ein logischei und moghcher Eisatz fui die BCG-Impfung 
in vielen sozialen Gi uppen in den USA zu sem Die Aizte m dei leien 
Pi axis sollten den orthchen und staathchen Tubeikurose— Vereinigungen 
eine mehi direkte und pei sonhehe Unterstutzung und Anregung gewa ren 

Die Veisehrtenverwaltung und die bewaftneten Stieitkrafte wer en 
darin foitfahren, fur die Leitung auf dem Gebiete der Tuberculose sowie 
nut ihr verwandter Gebiete zu soigen 
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Pulmonaiy emphysema has long lemained an enigmatic disease Re- 
gal ding its oiigins and natuie, we aie still much in the dark It is gen- 
eially held to be a disease of advancing age This and its rising incidence, 
an inciease paiallel with the using piopoition of the aged population, 
naturally led to the assumption of a diiect link with aging, and to an 
association with the aging process All of this has only added to the 
already existing confusion regaiding this disease 

In a lecent publication we discussed cuiient misconceptions about “se- 
nile emphysema” and diew the following conclusions 

1 In the aged, emphysema clinically is not a pievalent disease 

2 It IS clinically no diffeient in old people than in the youngei age 
groups 

3 The changes occurring with aging of the lungs and chest aie now 
wrongly identified with emphysema 

To test the validity of these conclusions we have been conducting a 
clinical study in a laige geiiatric institution We will here present and 
discuss the pieliminaiy findings 


Natuie of the Study 


This stiictly clinical study is intended as an analysis of the prevalence 
and the distinguishing features of emphysema in the aged It is in prog- 
less at the Fiancis Scherviei Home and Hospital for the Aged Of 420 
men and women residents, the majoiity (88 pei cent) aie admitted to the 
home in so-called noimal health for their age A minoiity (12 per cent) 
ai e admitted as patients to the hospital division Their age and sex distri- 
bution are shown in the following table which also includes our findings 
In each case we included a detailed clinical histoiy and complete phys- 
ical examination, paiticulaily emphasizing the study of the chest Peii- 
odic x-iay films of the chest were available and it was possible to le- 
view seiial films often extending over 8 to 10 preceding yeais Supple- 
mental y clinical laboiatoiy data weie obtained when lequired and in 
selected cases vital capacity and timed vital capacity studies were included 
Findings and cnteiia As the table indicates, we found 18 cases of 
clinical pulmonaiy emphysema These could be leadily distinguished 
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The diagnosis of emphysema was made on the basis of accepted clinical 
cuieiia familiar to all These weie the usual symptoms and signs of 
bionchial obsti action Chmcallv manifest emphysema in these aged men 
and women appealed in no way diffeient fiom that of youngej people It 
IS also notewoithy that of these 18 cases, 15 weie men, indicating a marked 
sex piedilection Emphysema is piedominantly a disease of men legaid- 
less of age 

In contiast to this, women showed a maiked tendency towaid changes 
in the lungs and chest due to aging, namely “senile lung” We do not 
considei that the featuies of “senile lungs,” to be desciibed below, con- 
stitute disease entity Clinically the aged women and men showing 
these featuies have piacticaliy no symptom oi sign of pulmonary dis- 
ease Then lungs aie Quite efficient for then age, especiallj'’ within the 
incieasingly lestiicted lange of activity which natmally goes with pro- 
giessive aging 

The diagnosis of “senile lung” was made only in the absence of symp- 
toms ami signs pei taming to obstiucted bieathing and hypeiinflated 
lungs and when physical signs that we now considei noimal foi old men 
and women weie piesent These are 

Oil mspechon, the uppei pait of the chest may oi may not appeal dis- 
tended and the lower halves may appeal conti acted, depending upon the 
degree of stooped shoulders The chest as a whole, howevei, is not ovei- 
distended 

Oil peicussion hypei resonance of variable degree may be found It 
appears to be restricted to the upper anterior part of the chest 

Auscultation The outstanding chnrcal feature appears to us to be the 
type of breathing It is quiet, faint, shallow, seemingly effortless, and of 
a slightly accelerated rate Very few if any ihonchi are heard This 
contrasts rather vividly with the slower labored and more noisy breath- 
ing of the emphysematous aged patient On inducing a cough or on exer- 
cise, in the case of senile lungs, one can usually bring about short bursts 
of sharp and almost juvenile breath sounds We interpreted this as sig- 
nifying that basically lung function was adequate On the other hand, 


TABLE r 


A\Tr> crTTY nT<^TRIBUTION OF SENILE LUNGS AND PULMONARY 


Age giovp 

65 

-69 

70 

-74 

7£ 

1-79 

90 

-84 

85- 

-89 

90- 

■94 

95- 

99 

100 

Total 

Sex 

M 

F 

M 

F 

M 

F 

M 

F 

M 

F 

M 

F 

M 

F 

M F 

M F 

Total 

21 

45 

32 

53 

39 

93 

21 

44 

19 

23 

7 

7 

6 

14 

— 1 

140 280 

Senile Lung 



1 

1 

4 

3 

17 

3 

15 

8 

17 

3 

6 

3 

11 

— 1 

31 69 

Emphysema 

— 

— 

2 

2 

8 

1 

3 

— 

2 

— 

— 

— 

— 

— 
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in emphysema of the aged, exercise furthei impaiis bieathing and exagger- 
ates the pievious signs and symptoms of bionchial obstruction 

On fluoroscopy with a maximal elfoit of bieathing, especially with 
cough, one can elicit fair movement of chest and diaphragms This we 
lepeatedly confiimed even in those aged who at fiist seemed to have an 
almost fixed chest 

The x-ray pattern which we have come to associate with the “senile 
lung” seemed significant In a review of nearly two thousand x-ray films 
of these aged men and women we identified certain suggestive features 
A spongy or lacy pattern of the lung fields associated with increased 
peiipheial lung markings and an enhanced contiast of pulmonary mark- 
ings seems to stand out The volume of the lung fields appears diminished, 
due paiticularly to nan owing of the chest cage in its lower thud wheie 
the ribs appeal to be moie closely approximated By comparison, the 
heart often appears enlarged The upper halves of the chest are often 
vaulted due to stooped postuie It should be emphasized, however, that 
the senile lung changes weie raiely lecognizable i oentgenographically 
under the age of 80 

Although we consider these findings as preliminary in nature we think 
they wan ant tentatively the following conclusions 

1 As a clinical entity chionic pulmonary emphysema in the aged oc- 
curs far less frequently than is generally assumed 

2 Its clinical featuies in the aged (physical, fluoroscopic and x-ray 
signs) aie indistinguishable fiom emphysema in the young 

3 In a considerable propoition of aged women and men, changes are 
discernible in the chest and lungs which in themselves do not give rise to 
clinical symptoms and are not associated with the clinical features of 
emphysema These are best designated as “senile lungs” (or lungs of 
the aged) 

Our findings therefoie essentially confirm the concepts we discussed 
in a lecent publication ^ 

Discussion 

A number of points pertaining to our obseivations deserve special con- 
sideiation The pieliminaiy data piesented above aie natuially limited 
to changes discernible by oui methods of study, which are rather inade- 
quate By the criteiia mentioned we weie able to leveal the piesence of 
senile lung changes in only a minority of aged peisons examined There 
IS a need, of course, of coi relating clinical, functional and morphological 
studies in an adequate numbei of cases, for which we so far have had 
too few oppoitumties We hope to be able in the near futuie to present a 
complementaiy study along these lines 

Regal ding the moiphologic featuies of emphysema and “senile lungs” 
it should be noted that theie is a considerable amount of information 
alieady available in lecent hteiatuie It is rather gratifying to us that 
oui pieliminaiy findings leconcile the seemingly conflicting conclusions 
(lecently lepoited by Monioe in Ameiica and Howell in England) which 
weie diawn fiom extensive studies of large numbers of autopsies on 
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FIGURE 1 FIGURE 2 FIGURE 3 

Figiue 1 Woman, aged 92, senile lung pattein — Ftgwe 2 Woman, aged 90, senile lung pattein — Figint J iMan, aged 81 senile 
lung pattein ^ ’ 
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aged patients Monioe- flatly states that emphysema is no moie fiequent 
in the aged than in the young HowelP states that the hypeitiophic type 
deci eases its incidence with age and becomes laie aftei 70, when “atrophic 
emphysema” becomes piedominant It is quite obvious fiom the discus- 
sion of Howell that his desciiption of the atrophic foim in the aged is 
based entiiely on inteipietation of moiphologic featuies and bears no 
relationship to any clinical picture What Howell desciibed as “atrophic 
emphysema” is in reality what we have defined as “senile lung” 

Laennec^ gave the following description of the morphologic features 
of the lungs of the aged 

“In very old persons the lungs present some remarkable characters 
The calibre of all their vessels seems diminished, they become in some 
sort exsanguine, the partitions of their air cells appear thinner than nat- 
ural, on which account their substance, rendered more rare, becomes less 
elastic, and thus yielding to the atmospheric pressure on opening of the 
body, they are found to occupy not more than one-third of the cavity of 
the pleura They may be said to bear the same relation to the lungs of an 
adult, that muslin bears to a finer cloth, whrch is of a textuie at once 
stiong and close These characters are especially observable in the lungs 
of octogenarians ” 

This remarkable description of “senile lungs” Laennec included into 
his introductory chapter on the anatomy and not into his famous chapter 
on emphysema By this Laennec implied a sharp distinction between 
emphysema and senile lungs which we believe applies today just as it 
did then In light of this interpretation “senile emphysema” seems to 
us to be a misnomer and accounts for the high incidence of alleged 
emphysema in the aged By the same token the low incidence of true 
emphysema found by us in this group of aged becomes understandable 

The current classification of chronic emphysema into hypertrophic 
and atrophic forms has led to the trend of identifying these as obstruc- 
tive and senile forms respectively As both are presumed to occur 
predominantly in patients of advancing age, the obstructive type is 
usually explained by long proti acted bronchial disease, while the atrophic 
form IS linked to the aging process These concepts have only added 
to the prevailing confusion, since clinical experience has clearly estab- 
lished ceriain facts (1) Chronic pulmonary emphysema is not the 
disease of advanced age that it is generally assumed to be A large 
proportion of the patients are in the 40 to 60 age group and many are 
even in the 30s (2) So called “atrophic emphysema’ is not uncommonly 

found in young patients (3) Pulmonary emphysema occurring as a 
disease in the aged is just as frequently obstructive in character as in the 
younger age groups 

The discrepancy between current beliefs and these clinical facts are 
readily explained on the basis of our concept of the ’^senile lung” versus 
“senile emphysema” We note in recent literature, since our publica- 
cation on the senile lung, that there is now a definite trend to accept 
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this inleipietatioii Speaking of the aging lung, Richaids'^ most re- 
cent! v emphasized that “the aging noimal lung is lemaikably adequate 
and eflicient.” He discussed a vaiiety of pulmonary conditions now 
usually spoken of as senile oi atiophic emph3\sema and desciibed these 
as “pulmonaiy processes, not aging or senile, but nonetheless truly 
atiophic and degenerative, that are of importance in the pathogenesis of 
certain chionic disease stages” The oiigins of emphysema are still 
obscure and the terms “atrophic” and “degenerative” do not explain them 
What IS now desciibed as “atrophic emphvsema” occurs in j^oung and 
old alike and we do not believe it should be identified as “senile emphj^- 
sema ” The pioblem of the relationship of senile lungs to emphj'^sema 
proper remains to be clai ified A little later we shall return to this question 
We found a rather low incidence of clinical emphysema among the 
aged ’’ This should not come as a suipiise, because it is generally 
recognized bv experienced clinicians that the vast majority of patients 
with chronic piogiessive emphj^sema do not reach old age, especially 
the old age of todaj'’ Of course, some do survive and the cases of 
emphysema we found were mostly over age 70 and most of them had 
a fairly long history of pulmonary disease 

Our obsei vations so far indicate that as a i ule clinical emphj’-sema does 
not begin in the aged By tins we do not wish to imply that aging plays 
no role in the progression of emph3’’sema Indeed the contrary may be 
assumed Chronic emph3'’sema is related to the exhaustion of pulmonaiy 
1 esei ves by repeated occurrences of a variety of bronchopulmonary diseases 

•'It sliould be noted that this gioup of aged was subject to pie-admission examination 
and that most of those who weia admitted weie appaiently healthy, hence this 
should be considered as a selected gioup 



FIGURE 4 FIGURE 5 

Figiae4 Man, aged 87, emphysema -Eifiun e 5 Woman, aged 81, emphysema 
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dui ing the patient’s life As a rule the pi ocess is gi adual and most patients 
leach at least middle age befoie they suffer fiom the symptoms and 
signs of pulmonaiy insufficiency lecognizable as clinical emphysema In 
a few instances the advance is so gradual as to peimit some to suivive 
even to age 75 and ovei 

We found the gieatest numbei of “senile lung” changes in women 
Consideiing that clinical emphysema is known to occui 5 to 10 times 
as often m men, the piedommance of senile lung changes in the aged 
woman is notewoithy Special mention should be made of a few ob- 
seivations First the senile lung changes we found occuried mostly above 
the age of 80, only raiely below this age Moie women than men leach 
the ninth decade Furtheimoie most men ovei age 80 in this study gave 
histones of physically active lives and were in fine physical state for 
their age, on the other hand of the women studied, a laige number had 
nevei led strenuous physical lives, and piogiessive aging inclined them to 
even less activity We inescapably gained the impiession that in the 
aged who had led physically active lives the involutional lung changes 
weie less maiked than in those who had not Indeed, enforced idleness 
seemed in a few instances to have acceleiated senile pulmonaiy changes 

Fiom the clinical expeiience i elated above, we were led to conclude 
that functional disuse is probably the most important factoi in the 
pathogenesis of the atrophy of the “senile lung” This conflicts with 
the pi evading concept of the “atiophy of abuse” which i elates em- 
physema to continued stiess on or abuse of the elastic stiuctures of the 
lungs 

Based on oui concept of “atrophy of disuse” it seems that a new 
approacli to the theiapy of emphysema has been made Recently Bicker- 
man® stated “If disuse atiophy plays any pait in the pathogenesis of 
‘senile emphysema,’ as has been suggested by Rappapoit and Mayer, 
graded respiratory exeicises adapted to the exeicise tolerance of the 
patient will result in clinical impiovement and will aiiest furthei de- 
terioiation” Accoidingly, Barach has been treating emphysema with 
apparent success employing a progiam of walking while the patient 
breathes 10 liteis of 0- per minute, a therapeutic exeicise calculated to 
build pulmonary reserve While accepting our concept of “disuse atrophy, ’ 
these clinicians apply it to emphysema in geneial If the leported re- 
sults of this new theiapy prove to be collect they may shed light on the 
lelationship between the aging lung and emphysema 

Relative to this we have made some obseivations indicating that aging 
may aggiavate pieexisting emphysematous changes and piecipitate the 
onset of clinical emphysema Paiticulaily among patients who develop 
clinical emphysema duiing advanced yeais we may be dealing with in- 
stances wheie senile lung changes have aggiavated the progiessive de- 
cline in pulmonaiy leseive In a few patients with maiked senile lung 
changes, we obseived the occui lence of an acute emphysema-hke syn- 
diome which was piecipitated by mteicunent illness associated with 
lespiiatoiy embaiiassment Chief among these piedisposmg factoi s 
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weie pulmonaiy congestion of caidiovasculai oiigin, tiauma leading to 
piolonged bediidden state, and a sudden lespiiatoiy infection of other- 
wise Jiaimless natuie, such as mild bionchitis In these cases “senile 
lung changes may have seived to contiibute to the evolution of “clinical 
emphysema " Perhaps in such cases tieatment capable of delaying the 
piogiess of the senile lung changes could account at least temporarily 
foi impiovement in the patient’s condition 


SUMMARY AND CONCLUSIONS 

Pieliminaiy findings in a clinical study of emphysema in aged men 
and women have yielded substantial suppoit of the validity of oui con- 
cepts of senile lung veisus “senile emphysema ” Aging is associated 
with changes which lesult m the senile lung In oui study this change 
became clinically demonstiable paiticulaily aftei age 80 and predomi- 
nantly in women We found it laiely lecognizable befoie that How- 
evei, not all peisons show this change, even at this advanced age In 
the aged who have led a life of vigoious activity, senile lung changes, 
paiticulaily in men, appeal to be delayed oi absent “Atiophy through 
disuse” piobably plays a lole in the changes of the “senile lung” 

The teim “senile emphysema” appeals to us to be a misnomer The 
“senile lung” does not manifest itself clinically as emphysema, noi is 
the lattei a common disease among the aged Clinical emphysema piesents 
the same featuies in the aged as in the young In aged emphysematous 
people the clinical signs and symptoms of obstiuctive bieathing aie piesent 
and the thoiax is ovei distended In the tiuly senile state, the chest and 
lungs show loss of structuie and conti action in volume, but then func- 
tions appear quite suffcient for these aged people with then i educed ac- 
tivities In some instances “senile lung” changes may predispose to a 
late and rapid onset of emphysema under such pathologic conditions as 
congestive failuie oi bionchopulmonaiy infections, which tend to increase 
the functional burden upon the heait and lungs 


RESUMEN Y CONCLUSIONES 

Los hallazgos pieliminares despues de un estudio del enfisema en hom- 
bres y mujeies de edad avanzada, han dado lespaldo solido a la validez 
de los conceptos de “pulmon semi” en lugai de “enfisema senil A1 
envej ecimiento acompanan cambios que viene a constitun el pulmon semi 
En nuestio estudio este cambio se hizo demonstiable climcamente especial- 
men te despues de los 80 anos predominantmente en mujeres Raia vez 
los reconocimos antes de esta edad Sin embargo, no todas las personas 
muestian este cambio aun a este edad avanzada En los ancianos que 
han llevado una vida de vigoiosa actividad, las alteraciones seniles, 
especialmente en los hombres, paiecen ser letaidadas o ausentes La 
“atrofia por falta de uso” probablemente desempena un papel en las 
alteraciones del "pulmon semi ” 

El hombre “enfisema semi” nos paiece que es mal aplicado El “pulmon 
senil” no se manifiesta por si como enfisema, ni es este ultimo una enfei- 
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medad comun entie los viejos El enfisema clinico piesenta las mismas 
caiacteiisticas en los jovenes y en los viejos En los ancianos enfisema- 
tosos, los signos cHnicos y los smtomas de lespiracion obstruida se pie- 
sentan y el toiax esta sobie-distendido En el estado senil veidadero, 
el toiax y los pulmones nuestian perdidas esti uctui ales y de la contiaccion 
del volumen, peio su funcion paiece bien suficiente paia estas gentes de 
edad con leducidas actmdades En algunos casos el “pulmon senil” poi 
sus cambios piedispone a un piincipio taidio y lapido en evolucionai del 
enfisema cuando hay insuficiencia congestiva o mfecciones bioncopul- 
monaies que tienden a aumentai la caiga funcional sobie el coiazon y 
sobie los pulmones 


EESUME ET CONCLUSIONS 

Les constatations piehminanes d’une etude clmique de I’emphyseme 
chez les peisonnes agees ont appoite un aigument solide en faveui de nos 
conceptions du “poumon senile” par opposition a I’emphyseme senile ” 
La senescence a poui consequence des alteiations qui piovoquent le poumon 
senile Rans notie etude, ces lesions puient etre mises cliniquement en 
evidence, paiticuheiement apies I’age de 80 ans et surtout chez les femmes 
On pent difficilement les leconnaitre avant cet age Cependant, toutes 
les peisonnes meme tres agees ne piesentent pas obligatoii ement de telles 
lesions Chez les vieillaids qui ont mene une vie ties active, les alteia- 
tions pulmonaires seniles, suitout chez les hommes, semblent reculei 
leui appaiition ou etre absentes “L’atiophie par non-emploi” joue pioba- 
blement un role dans les lesions du “opumon senile ” 

Le teime d’“emphyseme senile” ne nous semble pas heureux Le 
“poumon senile” ne se manifeste pas cliniquement comme un emphyseme, 
cette dernieie affection n’etant d’ailleurs pas une maladie commune chez 
les gens ages L’emphyseme clinique piesente les memes caiacteiistiques 
chez les personnes agees que chez les jeunes Chez les gens ages emphy- 
semateux, les signes chniques et les symptomes d’obsti uction lespiratoiie 
existent et le thoiax est distendu Dans la veritable condition senile, 
le thoiax et les poumons se piesentent avec une diminution de leui tex- 
tuie et avec une contraction de leur volume, mais leuis functions semblent 
cependant suffisantes poui ces personnes agees dont I’activite est leduite 
Dans quelques exemples, les alterations dues au “poumon senile” peuvent 
piedisposei a I’etablissement ulteiieur et lapide de I’emphyseme a I’occas- 
sion de conditions pathologiques telles que les troubles congestifs et les 
infections bionchopulmonaires, qui tendent a augmentei le i etentissement 
tonctionnel sui le coeur et les poumons 

ZUSAMMENPASSUNG UND SCHLUSSFOLGERUNGEN 

Voilaufige Ergebnisse einei klinischen Unteisuchung ubei das Em- 
physem bei betagten Mannein und Fiauen eigab eine wesentliche Be- 
statigung fu die Stichhaltigkeit unseiei Auffassung von dei “senilen 
Lunge” gegenubei dem “senilen Emphs^sem ” Das Altein ist veiknupft 
mit Veiandei ungen, deien Eigebnis die senile Lunge ist Bei unserer 
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Unteisuchung liessen sich diese Veianderungen klinisch nachweisen be- 
sondeis nach einem Alter von 80 Jahien und in erstei Lime bei Frauen 
Wii fanden, dass sie selten zu erkennen sind voi diesem Zeitpunkt Jedoch 
zeigen nicht alle Peisonen diese Verandeiung, selbst nicht in so vor- 
geiucklem Altei Bei solchen bejahiten Menschen, die ein Leben tat- 
kiaftigei Akti vital gefuliit haben, scheinen senile Lungen-Veiandei un- 
gen, besondeis bei Mannein, zu fehlen odei veizogeit aufzutieten 
“Atiophie duich Nichl-Gebiauch” spielt wahischeinlich eine Rolle bei 
den Veiandei ungen dei “senilen Lunge” 

Die Bezeichnung “seniles Emph3’^sem” scheint uns eine falsche Benen- 
nung zu sein Die "senile Lunge” manifestieit sich klinisch nicht als 
Emphj’’sem, noch ist das letzteie eine haufige Eikiankung unter alien 
Menschen Das klinische Emphj’’sem biete die gleichen Eigenheiten im 
Altei wie in der Jugend Bei alien emphj'sematosen Menschen liegen die 
klinischen Zeichen und Sj^mptome dei stenotischen Atmung voi, und dei 
Thoiax 1st ubeidehnt Beim echten senilen Status zeigen Biustkoib und 
Lungen einen Veilust an Sziuktui und Kontiaktion des Volumens, aber 
line Funktionen ei scheinen vollig ausieichend fin solche alien Menschen 
mit ihiei heiabgesetzten Leistungsbieite In gewissen Fallen konnen die 
Vei andei ungen einei "senilen Lunge” piaedisponieien zu einem spaten 
und laschen Beginn eines Emphj^sems untei pathologischen Bedingungen 
so wie Heizveisagen duich Stauung odei bionchopulmonale Infektionen, 
denen die Tendenz nine wohnt, die funktionelle Belastung fui Herz und 
Lunge zu veimehien 
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Another case will be given where the fibiosis was extiemely heavy — 
sometimes the cavity walls measuied 2-3 cm in thickness 

SR B 10 No 23,637 'Bhe patient was a 58 yeai old housewife of New Madrid, 
Missouri She gave a history of “virus pneumonia” in 1951 lasting two to three 
weeks Following this she complained of gastric disturbance and was examined for 
gall bladder disease but an x-ray of the chest caused the private physician to make a 
diagnosis of tuberculosis and recommended admission to the hospital for treatment 
The x-ray film revealed a dense infiltration throughout the right lung field with 
multiple areas of cavitation No sputum examinations were recorded up to this time 
In January 1953 there was another attack of “virus pneumonia” and the patient was 
admitted to the hospital on Pebruaiy 23, 1953 At this time she gave a history of 
malaise, loss of weight (13 pounds) , cough which was sometimes productive, and once 
in February 1963 the sputum was streaked with blood In addition there was anorexia, 
nightsweats and fever There had been a recurrence of the gastric symptoms with 
pain m the right upper abdomen but a complete gastro-mtestinal workup revealed 
nothing The right uppei lung field was as previously descnbed On admi-ssion there 
was a dyspnea, temperature of 99 4, pulse of 120, and respiration of 20 The gastro- 
intestinal symptoms had disappear^ by this time 
The physical examination was essentially negative except for the chest where there 
were many fine rales on auscultation in the light upper halt and mid lung field (Figs 36 
and 37) 

The laboratory examination revealed a completely negative tuberculin test, fourteen 
consecutive negative sputum examinations for acid fast bacilli even though there was 
an expectoration of 40 to 60 cubic centimeters of purulent to mucopurulent sputum 
Two cultures of sputum were also negative for acid fast bacilli 
Three bronchoscopic examinations for acid fast bacilli were negative on smear and 
culture as well as for cancer cells Six sputums were also negative for cancer cells 
Due to a fluctuating temperature a therapeutic trial of one giam streptomycin three 
times a week and twelve grams of PAS daily was begun on April 1, 1953 The tem- 
perature receded from around 101 degrees to near normal after the antibiotics were 
given but around July 1, 1953 streaking of the sputum was noted again and a pneumo- 
peritoneum of 700 cubic centimeters was begun on July 4, 1953 At this time 400,000 
to 800,000 units of penicillin was administered 

Despite the slight clinical improvement in March there was a progressive increase 
in symptoms, hei general condition declined and the x-ray hlms snowed a piogiession 
of the disease At this time the skin test for histoplasmosis was found positive but 
the skin test was negative for blastomycosis and coccidioidomycosis Serum was sent 
to Dr Fuicolow for complement fixation test which was repoited positive on August 1, 

Fiom the Missouri State Sanatoiium We aie deeply mdebteo to Dr Chailes A 
Brasher, Medical Director, for unreserved support in this work 
It was the privilege and pleasure of one of us (S) to be accoided the courtesy of 
members of the Armed Forces Institute of Pathology, in Washington, D C , where 
many valuable suggestions were made that helped to orient us in our studies We 
aie particularly grateful to Capt Silliphant, Director of the Institute, and to Dr 
S H Rosen, of the Pathological Department of Chest Diseases 
'■"Diiector of Research, Pathology and Allied Sciences 

tPiesented in bnef before the Chicago Pathological Society, May 13, 1957, and in 
full at the Am Soc Clin Path at New Orleans, Oct 2, 1957 
tConsulting Pathologist 
§Histological Technician 

A fewspecimens were from the Pathology Department of St John’s Hospital and 
Springfield Baptist Hospital, Springfield, Mo , where D G and F C are pathologists 
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1063 In View of the fuel tluit the tests foi histoplasmosis weic positive and all othez 
tests "w Cl c nep^ntiVG, the diagnosis jiointcd to histophismosis Sputum cultuies tveie 
01 doled foi Hislopl.isma capsul.itum and on Aujrust 20 and 26, 1053, Di Fuicolow 
lepoitcd positive Kiowth of that miti ooi nanism on tultuic media and the development 
of disease in mice nftei inoculation uith concentiated sputum At a latei time man/ 
positive cultuies weic obtained 

111 vicM of these findiiifrs she a. is biou^rht to the confeiencc on August 9, 1953 and 
an exploiatoiv opeiation a as iccommended Accoidinglv on Septembei 25, 1953, com- 
plete pneumoncctoiin ^^ns pcifoimed bv Di PolK and his assistants 

A pathological lepoiL was as fobows The gioss specimen consisted of lesected right 
lung which weighed 620 giams and hid been fixed in foimalin The uppei half pie- 
sented maiKcd thichening of the plcuia and had been lesected with attached paiietal 
pleuia 111 some places the pleuia ineasuied 2-3 cnis in thickness and had a dense 
libiotic make-up which in some places had the consistenev of caitilage On section all 
the iippci half of the lung picsented an intei communicating iiiegulai cavity The 
innei surface was lathci smooth, giavish in coloi and tiansveised by obliterated 
tbiombosed blood \cssels and coids of bioken-down bionchi The wall of the cavity 
was light giav with aieas of anthiacotic deposition and the tissue eveiywdieie was 
vei\ dense Beneath the lowci maigin of the thickened pleuia theie W'as levealed 
seceial patent fistulous openings which communicated with the cavitj' Theie weie 
numbeis of cnlaigcd pei ibionchial and hilai Ivmph nodes which geneially w'eie of 
giav to black coloi with onlv occasional tiibeicle-like foimation aiound the peiipheij^ 
Theie was a 1 cm si7ed, lathei thin-w ailed civitv in the base of the low'ei lobe w'hich 
contained puiulcnt giayisli coloi cd exudate On section of the lest of the lung the 
paienchyma was dougln in consistenev but piesented no giossly demonstiable lesions 
(Figs 38 and 39) 

Micioscopic examination of ,i numbei of sections fiom the tissue boideiing on the 
laige cavitv in the uppei lobe levcaled no functional lung paienchyma The aiea 
lining the cavity piesented on innci aspect, much cellulai detiitus and degeneiating 
leactive cells of vanous tvpes This ovei-ln\ an aiea of acidophilic staining hyloid 
inatonnl in which theie weie lelatively few leactive cells and the tiue natuie of w'hich 
was not appaient Just beyond this theie w'as a mixed chionic tvpe of cellulai le- 
action W'hich was made up mostly of plasma cells fibi oblasts, mononucleai maciophages 
and also a few multinucleated foieign body giant cells Beyond this aiea theie was 



FIGURE 36 

Figuie 36 (A) Roentgenogiam of S R , BIO, 

Note destioyed light upper 
lung removed on September 25, 1953, showing 
pyogenic membrane 


FIGURE 37 

No 23,637, taken on August 21, 1953 
(B) Sagittal section of uppei lobe of 
extremely thick-walled cavities with no 
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i lathei compact fibiocystic leaction m which theie weie foci of chionic leactive cells 
and also among which theie weie legeneiating alveolar and bionchiolai stiuctuies Oc- 
casionally a single and conglomei ate tubercle-hke foimation was obseived vnthin this 
aiea and the lenctive components of which weie usually of fibious and epithelioid cells 
as well as one to seveial multinucleated foieign body giant cells Occasionally wthin 
the giant cell theie was obseived an iiiegulai shaped lefiactile body which morpho- 
logically appealed to be a foieign body lathei than ingested bacteiia In two sections 



Figiae SS (A) Sections “a,” “b,” “c,” “d,” made from encapsulated lesions removed 
and stained in 1956 H & E X 4 5 — Figiiie 3S (B) Micioscopic photogiaph of yeast 
bodies found in the “c" lesion of Fig 38 G M S stain X 3200 
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there were observed secondary bronchr which presented thickening of then walls second- 
secondaiy chronic inflammatory reaction In two there was definite erosion 
of the bronchial mucosa a^nd extension of the inflammatory reaction into the submucosal 
levels The lesion was definitely of gianulomatous type but not typical of mycobacterial 
infection Sections of accompanying Ijunph nodes showed in two, several fibroepithelioid 
tubercle fomiations in which thcic were fiom one to several multinucleated foreign 
body cel s of the same type seen in the lung lesions The lymphoid stroma otherwise 
was rnoderately hj'pci plastic No inclusion bodies of the Histoplasma type w'eie ob- 
served within the reactive cells 

Cultures initiated from the lung lesions presented colonies w'hich were morpho- 
logically suggestive of Histoplasma capsulatum Acid fast stains and PAS stains did 
not demonstrate the presence of Miciobacteiium tuberculosis or any fungal organisms 
Diagnosis Right pneumonectomy for chronic cavitary granulomatous pneumonitis 
caused by Histoplasma capsulatum based on bacteriological and serological findings 

Due to the unceitainty of the staining methods used up to this time, a complete 
1 e-e\amination of the gross and microscopic specimens was made in January, 1957 
Since the special stains used did not icveal any typical findings of H capsulatum and 
since the more recent observations and technical advancement had changed the method 
of approach in examination, the gross specimen was le-examined for encapsulated 
caseous and calcified foci, cut and stained by the G IM S technic About four en- 
capsulated lesions were removed and examined for yeast The result was the finding 
of a large number of yeast bodies typical of H capsulatum in most of the specimens 
as well as a few' forms in tlie wall of the cavity 

This completed the scaich for the etiological agent and established the fact that 
every test for the presence of histoplasmosis was positive and practically every test 
for other conditions was negative 

The final diagnosis was, therefore, acute and chronic fibi o-ulcerative, fibrocaseous 
nodular and infiltiative histoplasmosis 

It is worth noting that after two le-admissions to the hospital and re-examinations, 
the patient has up to now’, July 1967, not revealed any exacerbation of her disease 
This IS five years after her operation 


A Sixth gioup was bronchiectasis Although bronchiectasis may be 
caused by many infectious agents, histoplasmosis may be one of these 
agents, as shown in one of the cases In one case a cultuie of H capsulatum 
was obtained from a specimen of the bionchial wall Everything else was 
negative, but because of this positive cultuie a careful seaich was made 
of the tissue and every encapsulated lesion was excised and stained by the 
GMS stain Many parasites were found in the encapsulated lesions but 
only a few were found in the wall of the bi onchiectatic cavity Once again 
it showed the predilection of these paiasites for encapsulated caseous foci 
A more complete report on bronchiectasis will be given in a separate study 

The seventh group may be considered as a pleuritic involvement with 
effusion, not greatly unlike that seen in tuberculosis There was one case 
m which the effusion contained Histoplasma capsulatum, and without the 
presence of the parasites it could not be distinguished from tuber cu osis 

Finally, there was a mixed up group that includes many of these various 
types of lesions because in practically every case two or more o ese 
various types of pathology could be found There were some imes ca ci c, 
and chronic fibroid lesions associated with acute caseous foci and with 
cavity formation In most of the chronic forms there were found encapsu- 
lated caseous foci in which numerous parasites were found It may be 
stated that there was nothing found that simulated microscopically th 

tuberculous caseous pneumonia 

Probably one of the most difficult distinctions in fac , impossi e 
out the parasites of both diseases— is to tell when tuberculosis his o- 
plasmosis exist together In four cases, tuberculosis was lagnose rs 
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because of the acid-fast bacilli, but aftei long di ug treatment the disease 
continued after the acid-fast bacilli had long since disappeaied Since this 
combination is so important, the four cases will be biiefly summaiized 

A R W , B 6, was a 35 year old painter The skin test was strongly positive for 
histoplasmosis and the tuberculin skin test was weakly positive The complement 
fixation was weakly positive with one antigen and negative with the other Sputum 
smears were positive for acid-fast bacilli on numerous occasions All cultures and 
mouse inoculations weie negative for histoplasmosis The sputum smears finally 
turned negative for tubercle bacilli, after which a surgical resection was performed 
On the PAS stains of prepared sections there was granulomatous tissue present with 
many histiocytes containing many suspicious “cherry colored” bodies These were 
not considered diagnostic of histoplasmosis, but when four or five typical forms that 
showed birefringence were found on the Gomori stain, the diagnosis of histoplasmosis 
was made Segmental resection of the left upper and wedge resection of the lingula 
removed all apparent disease up to the present time 

E S, B 15, No 23,066, was a 50 year old tiuck driver The skin reaction was 
weakly positive for histoplasmosis and strongly positive for tuberculosis The com- 
plement fixation was weakly positive At the beginning all sputum smears were posi- 
tive for acid-fast bacilli, but turned negative and remained negative, yet the disease 
continued until the whole left lung was destroyed Pathological findings revealed a 
typical appearing primary type of tuberculous lesion, however, it was called a rein- 
fection complex on gross inspection On microscopic study, the lesions contained many 
bony rings and appeared more like a true primary tuberculous complex In these lesions 
were many yeast bodies that pointed strongly to a primary complex of histoplasmosis 
This case seems to represent, therefore, a very old histoplasmosis that was superim- 
posed with tuberculosis, and the two diseases ran parallel until the drug treatment 
seemed to limit the progress of the tuberculosis, and the surgery ended the threat of 
both diseases, temporarily at least 

0 W, B 24, No 25,388, was a 58 year old farmer with a weakly positive skin 
test for both histoplasmosis and tuberculosis There was a strongly positive comple- 
ment fixation test rvith both antigens Six sputum smears were positive for acid-fast 
bacilli, but after a course of drug treatment, the acid-fast bacilli disappeared from 
the sputum Numerous cultures were positive for histoplasmosis and the complement 
fixation continued positive, many times as high as 1 256 dilution The whole right 






FIGURE 40 FIGURE 41 


Figtae iO (A) Roentgenogram of E S , B15, No 23,956, taken on September 24 1954 
showing a consolidated left lung— Figrwe U (B) The same as Pig 38, taken oi^ 
Octobei 3, 1955 with a double exposure to show the nature of the lesion on the left 
This patient was always positive for afb and turned negatne on antituberculosis 
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uppci lobo was (Icstioved and tontamed a lar^re cavity A smgical lesection was suc- 
cessful, but the patient died latei of a cojonniv thiombosis The pathological findings 
consisted of a cavitv wall that was nioie typical histoplasmosis than tubeiculosis 
Theie weie scattcied \cast bodies thioiighout the cavitv wsilJ and in some of the caseous 
foci, but since no encapsulated lesions weie found, the laige accumulations of paiasites 
found in so nianv of the othei c.ises weie absent The leaction was histiocjd;ic, not 
gianuloc\tic This case was one in which the two diseases seemed to lun paiallel, 
but the tubeiculosis was suppiessod, cithei hv diugs oi bj the histoplasmosis The 
suigen was successful and the death was in no way caused by eithei disease, oi by 
the opeiation 

R H , B 25, No 25,‘1G5, was a ‘11 %cai old janitoi with a positive skin test for both 
histoplasmosis and tubeiculosis The complement fixation was positive w'lth both an- 
tigens The sjiutum smcai was positice dining the caily stages of treatment for acid- 
fast bacilli All cultuies foi histoplasmosis, both sputum and pathological specimens 
weie negatue Biicfnngcnt yeast-like bodies w'eie found on the Gomoii stain The 
two diseases weie both piescnt in this case, but the acid-fast bacilli disappeaied fiist, 
eitliei due to the diug tieatmcnt, oi to the liistojilasniosis A wedge lesection of the 
left uppei lobe and a decoi tication of the left pleuial cavitv was successful and the 
patient made an uneicntful ieco\ei\ 


FIG 44 


FIG 45 
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FIG 

47 


r, (A) A low p^™w of |““3rrd1rTw^“a.'?S S 

taken fiom the lesected left P . , . . « » anothei by black line at 

ed .n A^to.ed-off a.ea ol F.g Se'^show.ag b.ay 

b H & E X 4 g FiQuic 44 (A) A micioscopic view of legion 

"^^\^?aW-TFig fo shoUg numeious typical yeast bodies G M S stain X 

in&ilv6(l 3. in r ig > 'i?i,o 419 ^900 ¥'7 0111 G (C) A view 

%M^maTed^ off at “b’^^^n^F J Note the numerous small daik staining bodies 
t^afma^b^^evdop^ng^n^o yelst bodies G M S stain X 3200 FiP-e 47 (D) 

Another view of the field of “b” m Fig 40 G M S stain X 3200 
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Anothei condition that may be simulated by histoplasmosis is saicoido- 
sis It must be pointed out, however, that the finding of parasites in a 
saicoid-hke lesion does not lule out saicoidosis, nor does it imply m any 
way that histoplasmosis may be the cause of sarcoidosis Since the noimal 
expectancy we found in this legion of tubeiculosis in the presence of 
active histoplasmosis is 25 pei cent, that same peicentage at least may 
be expected in saicoidosis, Hodgkin’s disease, lymphomas, oi any othei 
similai involvement In thiee cases, however, of proved sarcoidosis, yeast 
bodies weie not found 

It must not be infeiied eithei that the latio found here will be found 
elsewheie, especially in places wheie the histoplasmosis is not endemic An 
examination of some of the old tubeicles studied many yeais ago by one 
of us (S) in an aiea low in incidence of histoplasmosis has levealed no H 
capsulatum in a laige numbei of the stained sections 

Anothei condition as biiefly mentioned that may be pioduced, is 
bronchiectasis Histoplasma capsulatum may be the inciting agent, like 
many foims of bacteiial infection and othei conditions leading to bionchial 
stiictuie that lesults in bionchial dilatation and the accumulation of pus 
in the sacs foimed In such lesions theie is much non-specific reaction 

Discussion 

Although we have attempted to desciibe the gross and miscroscopic 
lesions found in oui mateiial as consistently as possible, it is evident that 
there are still gaps in the pathology of the disease that probably were not 
found For example, it is highly piobable that many lesions are piimary 
infections with the paienchymal infiltrates and lymph node involvements 
like those found in tuberculosis Such lesions, howevei, would be easier to 
study during the eaily stages of the infection Many of the calcified 
lesions may have been old piimary lesions, but with two exceptions only 
the parenchymal components were excised so we wouldn’t be certain of 
the complete pathology Ulcerative bronchitis was not found in any of the 
histoplasmosis cases, although giowth into the bionchi of one case was 
found Hematogenous dissemination in the lungs was not found There 
piobably are othei conditions also that were not represented in our 
mateiial 

One of the big problems, in fact, the most important problem, is establish- 
ing a diagnosis of histoplasmosis Owing to the fact that the disease 
simulates tuberculosis, saicoidosis, and other diseases so closely, clinical 
and x-iay findings aie of limited value With the possible exception of the 
histoiy, such as occupation and geographic location, clinical and x-ray 
findings aie at no time conclusive The skin leactions and complement 
fixation aie sometimes helpful In an endemic area, especially if the indi- 
vidual has been woiking aiound decayed and diying oiganic mateiial such 
as chicken and pigeon manuie, silos oi dry dust, and if there is a strong 
positive skin leaction and stiong complement fixation for histoplasmosis 
with negative tubeiculin, theie is stiong piesumptive evidence of histo- 
plasmosis Negative findings, howevei, of any oi all of these indicators 
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do not rule out the disease The only absolute dia^osis is when a typical 
cultiue of the paiasite is priown on some 01 all of vaiious media and when 
animals aie infected and die with the disease Even undei the best of cir- 
cumstances, howevei, cultuie and animal inoculation is only about 50 pei 
cent elTicient up to this time in the tvpe of case we have been dealing with 
The complement fixation pioved to be enatic, since in thiee clinically 
positive cases the leaction was negative, and many positives did not have 
any paiasites on cultuie 01 in the tissues examined Salvin^« suggested 
that theie weie at least three antigens It has been shown that the com- 
plement fixation antibodies appeal best at the height of the acute disease 
and that they tend to fade in chionic foims and almost entiiely disappear 
in fulminating cases McLauien, Beamei and Tuttle^" have shown that 
theie IS not a single antigen, but theie is a diffeieiice between the whole 
veast antigen and the mycelial antigen 

The skin leaction peisists much longei It is moie useful, except wheie 
the complement fixation is piesent in high dilutions 01 the tuberculin posi- 
tive 

The staining of tissues is one of the best means of establishing a diag- 
nosis Theie has been maiked piogiess made in this field lecently Although 
the H and E stain is standaid foi almost eveij’- histopathological method, 
it stains the veast paiasites little 01 not at all, and more important, theie 
aie calcific iings that simulate the paiasite closely Unless theie is an ovei- 
whelming infection with laige numbers in the maciophages, the paiasites 
will be missed Although the PAS stain with vaiious modifications was a 
considei able advance, thei e is much the same objection to it as to the H and 
E stain When the maciophages are packed with the parasites rathei 
eaily in the disease, thej'" may be distinguished easily by the cheiij>--co]oied 
nuclear mateiial suiiounded by a capsule which usually stains a similar 
color There weie no moie than foui of oui cases, howevei, which we felt 
with none too much ceitainty weie H capsulatiim based on the PAS stain 
One of the principal aitefacts that simulate these bodies is the eaily stage 
of hemosideiin foimation, when the hemosideiin becomes phagocytized 
in small clumps and appeals veiy much like the parasites Although there 
are many substances 111 the tissues that stain with the PAS stain, most of 
such artefacts can be sepaiated fiom anything that resembles the parasite 
of histoplasmosis 

The Gridley stain has eliminated many of these extraneous factors, 
but it still IS lacking 111 being able to identify the paiasites with legulaiity 

It should be kept in mind, that a diagnosis of many conditions including 
tubeiculosis may not be definitely established If aitefacts or inadequate 
findings lead to a diagnosis of histoplasmosis in the absence of other find- 
ings, who can dispute the diagnosis ^ Many “diagnoses” have perhaps been 
made on artefacts That is the leason why gieat care and definite proof 
must be found before a diagnosis is made Fuitheimoie, it must be pointed 
out that paiasites are not always found eithei in tuberculosis or histo- 
plasmosis Perhaps the average lesults aie not highei than 90 pei cent 
when only ons section is examined, because one section lepiesents much 
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less than 1 pei cent of each lound lesion Our lesults were only about 82 
pel cent 

The methenamine silver stain of Gomoii which was originally intended 
as a glycogen and mucin stain, but was used in identification of yeast paia- 
sites by Giocott, has been found to be the best of all tissue stains for 
identification of H capsulatum and many othei yeast and mold paiasites 
It IS especially useful in identification of H capsulatum because most of 
the other yeasts and molds may be identified by some of the othei stains 

In perfoiming this test it is well to remember that peifection of technic 
is most helpful The purity of the chemicals, the timing of the exposure to 
these chemicals, together with a well legulated temperature is necessary 
foi good lesults It IS well foi each operator to develop his own technic 
with great piecision and lun good contiol stains for comparison The pro- 
ceduie may be compared to expeit photography in bringing out desirable 
featui es 

As a method of control of the vaiious foi ms adjudged to be yeast bodies, 
we made use of the polariscopic attachment of the Leitz Dialux microscope 
to test the biiefiingence of the parasites A description of the use of the 
polariscope in identifying birefringence in the various yeasts has been 
given by Potenza and Feo We used this polariscope method after finding 
the bodies stained by Gomori’s method 

It must be pointed out, howevei, that this is not absolute either, because 
it IS dependent upon piopei staining and the presence of the polysaccharide 
which IS reduced to the aldehyde and which m turn reduces the methena- 
mine silvei to metallic silver A moie complete discussion of this method 
will be given at a later time, but it may be stated here that there are 
numerous artefacts that have to be considered and eliminated, much like 
the staining of tubercle bacilli with the acid-fast stain We feel, however, 
that the Gomori (G M S ) method compaies as favorably in histoplasmosis 
as the acid-fast stain does in tuberculosis, especially when all the control 
methods aie earned out and when checked by the polariscopic findings 

It appealed to us that we were able to follow the disintegi ation of the 
maciophages and the paiasites they contained, better with the Gomoii 
stain than any other Neveitheless, as the disintegration progiessed the 
small black bodies that perhaps lepiesented the parasites seemed to be- 
come smaller Theie came a time when it was impossible to tell these 
bodies fiom caibon and non pigment We weie impressed with the pos- 
sibility that most of the parasites appeared to be desti oyed by the macro- 
phages, but after the maciophages themselves became destroyed some of 
these small spoie-hke bodies oi lesidual nuclear portions of the parasites 
still may have letained life, and aftei months, and even years, began to 
glow 111 encapsulated caseous and calcified foci Othei wise, how could a 
giovdh occui in a densely encapsulated and calcified lesion’ 

Another thing was that the evolution of these granules seemed to pro- 
giess fiom appioximately one micion in diametei oi even less, according 
to standaid measuiement, thiough vaiious sizes, up to the usual size of 
thiee to five microns Biiefiingence could larely be identified in any forms 
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less than one micion in diametei, but a few cases showed biiefiingence in 
foims appioaching- 0 5 [j in diametei In a subsequent study hnehmgenee 
was found in foims of 0 3 -0 4 in diametei indicating the presence of 
a polaiizing substance 

Iheie aie othei leasons foi suspecting that this '‘undeigiound” aspect 
exists As mentioned befoie, a well encapsulated lesion is practically im- 
pel vious to outside elements Only ions can penetiate the capsule, but 
no blood elements oi paiasites such as H capsulatum can entei until blood 
vessels penetiate one oi moie decades latei Yet in all well encapsulated 
calcified and even ossified lesions of the senes, paiasites weie found al- 
most exclusively in the cential caseous and calcified aiea and rarely in 
the aiea wheie the capillaiies have penetiated and eioded away the 
capsule and laid down bone and bone maiiow 
Aftei an unknown inteival of time, the small black gi anules appeal to 
enlaige and inciease in numbeis i caching sizes up to 3 oi more microns, 
clusteis appeal, and finally laige numbeis of vigoious ^mast foims appeal 
in the depth of the heavily encapsulated caseated and calcific nodules 
Numeious othei aitefacts than those mentioned have bothered us con- 
sideiably, but we have been able to oveicome most of them Such things 
as fat dioplets, Iipoid bodies, and degeneiation vacuoles can be eliminated 
with expel lence Vaiious ciystalline substances which cause biiefiigence 
have also interfeied with the polaiiscopic examination, especially in the 
unstained specimens We found that the methenamine silvei seemed to 
destioy most of the ciystals that cause inteifeience Cheeking the typically 
egg-shaped yeast bodies with biiefiingent chaiacteiistics shown on the 
polaiiscope, especially if theie was a typical “Maltese Cioss” foimed, came 
about as neai to establishing the piesence of H capsulatum as anything 
outside of glowing the paiasites Besides it will find about 40 pei cent 
moie positives than the piesent cultuie methods 

It IS oui feeling that about 10-15 pei cent of the cases were histoplas- 
mosis but we aie unable to find the yeast bodies in the mateiial studied 
It IS sometimes quite difficult to find the paiasites in some cases and then 
theie may have been only a few In a few cases they weie nevei found 
One thing certain is that caseation seems to be the indispensable medium 
foi the pi opagation of the yeasts in encapsulated lesions It seems reason- 
able to suspect that some iiritant causes the expanding of the cucumsenbed 
lesions, but unless a caseous focus develops no paiasites are demonstrable 
It IS also possible that the paiasites may be present in forms that we have 
not yet been able to lecognize The complete evolution of the parasites 
IS not yet known and until then we must speculate especially with regard 
to the small spore-like bodies that seem to develop in the caseous areas 
In some cases even after seveial sections at different levels of the block, 
typical yeast bodies were not found but it must be considered that in a 
2 cm lesion a 6 micron section is only about l/2000ths of the whole spe- 
cimen In none of the specimens therefore did we examine more than 
1/lOth of one per cent of the total specimen saved 

There ai e still many unknowns in the histoplasmosis problem, and many 
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needs that must still be supplied Fust of all is legaiding the cultuie 
medium which m oui matei lal only grew at the maximum about fifty pei 
cent of the known positive specimens Anothei need is to exploie the evolu- 
tion of the paiasite within the lesions of the body Theie seems little 
doubt fiom studying this matei lal caiefully that the yeast form undeigoes 
a change as the maciophages engulf the yeast and apparently destroy them 
But by the silvei stain there aie many small blue-black dots that remain 
in these old destioyed phagocytes It is reasonable to suppose that these 
bodies may be microspore foimations that he dormant for long periods of 
time aftei they aie entiapped within the central pait of a lesion and remain 
theie foi months and years before they aie able to develop back into the 
typical yeast foimations A senes of transition foims have been followed 
in all but a few of the cases, from these small blue-black dots through to 
micion size lound bodies up to the typical yeast-hke forms which become 
unmistakable fiom one and one-half micions on up 

While it IS not intended to give any extensive clinical findings thei e ai e 
some that may be mentioned in passing Pneumonia was quite fiequent 
in our senes of cases and it usually was diagnosed virus pneumonia be- 
cause there was apparently no miciooiganisms found Another thing was 
the vague and indefinite gasti ointestinal complaints, sometimes leferable 
to the livei and gall bladder and othei times to the stomach There were 
seveial ulceis of the stomach that were excised Whether that had any 
lelationship to the tendency to develop histoplasmosis is, of course, not 
deteiminable at this time In the cases that we have lepoited we have 
found the histoplasmin skin test of gieatest value outside of culturing 
and staining the microoiganisms The complement fixation test is depend- 
able in the higher dilutions where it is considered to be diagnostic Among 
the patients that we have described in our senes of cases, chicken raising 
01 faiming of some kind wheie chickens have been raised has been a com- 
mon denominatoi in many cases 

In retrospect, it seems that the disease of histoplasmosis is one that 
parallels tuberculosis veiy closely, although theie are differences which 
have been mentioned but which will not be discussed at this time There 
IS apparently elaboiated a toxic substance that pioduces the skin reaction 
in infected people, as well as antigens that pi oduce complement-fixing anti- 
bodies It IS possible that there aie more than one of these antigens and 
that they may diffei qualitatively and quantitatively under diffeient cir- 
cumstances and at different times That may help to explain the eriatic 
findings of the complement fixation leaction in this lesected material 

In geneial, histoplasmosis seems to be much moie benign than tubeicu- 
losis, but in susceptible people with depiessed lesistance due to malnu- 
tiition, othei disease, infancy, old age, oi overwoik, the disease may de- 
velop in vaiying degiees of acuity and pi oduce pathology, some of which 
we have attempted to desciibe Fiom oui piesent vantage point it would 
seem that the disease would yield to methods of tieatment moie readily 
than tubeiculosis, but that paiasites aie moie prone to survive in en- 
capsulated lesions 
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It IS impoiianl to lealize that only a small minouty of the lesions ever 
pioduce active disease, although it appeals that histoplasmosis has a long 
camel sUite lesembling syphilis, malaiia and tubeiculosis At this time 
it appeals that in an endemic aiea such as ouis, the incidence of chnicaUy 
active histoplasmosis is a gieat nuny times less than tubeiculosis The 
latio will piobably change, however, as tubeiculosis deci eases, since theie 
is no way at pieseiit to contiol the spiead of histoplasmosis as theie is 
tubeiculosis 

A question might be laised with lefeience to length of time the paia- 
sites may live in old lesions In one veiy old lesion no budding and only 
the faintest biiefiingence could be detected in lather pooily stained para- 
sites In anothei case the paiasites could be followed through faint stain- 
ing to meie outlines oi ghosts It is felt that the point of viability has 
passed when budding ceases, staining fades and biiefiingence disappears 
Whether any “spoie" foims may exist to peipetuate these foims is not 
always evident Recent and unpublished data leveal much moie infoima- 
tion on this subject 

A woid should be said heie lelative to cultuimg of H capsulatum With 
the latest technic m two laboi atones, only 50 pei cent of the knoivn cases 
of histoplasmosis in oui mateiial pioduced gi mvth on cultuie media oz 
disease in mice 


SUMMARY 


A pieliminaiy lepoit has been made on the pathologic findings of pioved 
histoplasmosis in 21 ciicumsciibed lesions and sixteen clinically active 
lesions In addition, theie weie thiee doubtful cases in each gioup that 
wei e thought to be histoplasmosis, but in which no typical parasites could 
be found 

Theie weie 24 moie specimens examined in which histoplasmosis was 
not found These seived as good contiols because they included principally 
tubeiculosis, in which acid-fast bacilli weie found and thiee cases of bron- 
chogenic caicinoma They weie included because of the close similarity 
in clinical, x-iay oi othei findings to histoplasmosis 

There weie foui clinically active cases with both acid-fast bacilli and 
H capsulatum. 

In addition, three cases of known saicoidosis as well as many controls 
of other diseases weie stained and examined, but parasites were not found 

Theie were two senes of cases, one including apparently inactive dis- 
ease of so-called “com” lesions and the other consisting of clinically active 
dlSSHSG 

The pathologic findings were as follows Gioup one, centiifugally 
formed spherical lesions, Group two, encapsulated infiltiates, Group thiee, 
caseous nodular lesions lesembling caseous tubeicles from 1 to 15 milli- 
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meteis in diametei and fibrocaseous calcific and calcific-ossified lesions, 
the fouith gioup was chionic pneumonitis which is thought to be divided 
into seveial phases of age development from the histiocytic initiation and 
early organizing fibiinous pneumonia with histiocytes, to the late gianu- 
lomatous-type of lesion that simulates saicoidosis, Gioup five were the 
ulcerative types which are divided into caseo-ulcerative (an advanced stage 
of the caseo-nodular) and the fibioid type of lesions, which ranged fiom 
thin-walled, cystic, moderately thick-walled to thick fibrous- walled cavities , 
the sixth gioup was puie bi onchiectasis that cannot be distinguished in 
appeal ance fiom any othei bronchiectasis, but which was found to be a 
result of infection by H capsulatum, Gioup seven was the pleuntic-type 
which IS due to invasion of the pleuia by H capsulatum, an eighth gioup 
was a mixtuie of two oi more of the othei s 

In piepaiing to make the examinations on this material, an exhaustive 
study was made of many types of artefacts which were lemoved or iden- 
tified by special stains wherever possible 

The stain found best for staining yeast bodies was the Gomoii methen- 
amine silvei (G M S) stain as adapted to the identification of yeast by 
Gi ocott 

Of the 16 definitely positive active cases, 14 weie cultuied and/or in- 
oculated into mice, but only seven were found positive 

The findings weie confirmed wheie possible by the use of the polaiiscope, 
as lecommended by Potenza and Feo While not diagnostic it does show 
the piesence of a polaiizmg substance, probably a polysacchaiide 
A theoiy was advanced for the possible evolution of the paiasites in 
the body fiom the phagocytized cells in the macrophages to a quiescent 
spore-like foim in the fibroid tissue and latei a le-a wakening of these 
spore-like forms (endospoies) into active yeast cells at a time varying 
from months and years to decades A fuithei elaboration of these pos- 
sibilities will be carried out in a subsequent work wheie moie discussion 
will be possible 

RESUMEN 

Se piesenta una comunicacidn pieliminai sobre los hallazgos patologicos 
de histoplasmosis demonstiada en 21 lesiones circunsciitas y en 16 lesiones 
clmicamente activas Ademas, hubo otios ties casos dudosos en cada 
grupo, los que se penso eran de histoplasmosis pero en los que no se en- 
contio el parasito 

En 24 especimenes mas que se examinaion no se encontro el histo- 
plasma Estos siivieion como control poique se tiataba principalmente 
de tubeiculosis en los que se descubiieion bacilos acido resistentes y en 
ti es casos se encontro carcinoma bronquiogenico Se inclyen porque tienen 
gian similaiidad clinica, radiologico y poi otios hallazgos 
Hubo cuatro casos clmicamente activos con bacilo de la tubeiculosis 
y al mismo tiempo histoplasma capsulatum 

Ademas, ties casos de saicoidosis conocida asi como muchos controles 
de otias enfermedades fuel on tenidos y examinados pero no se encon- 
tiaion los parasitos 
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La'i senes de cases fueion clos una incluyendo los apaientemente mac- 
tivos de la enfeimedad come Jos iiamados lesiones en foima de “moneda” 
\ la otia, de clinicamente actives 

Los hallazgos fueion como sigue Giupo 1 lesiones esfeiicas foimadas 
centiifugamente, Giupo 2 infiltiados encapsulados, Giupo 3 lesiones 
caseosas nodulaies paiecidas a lubeiculos caseosos de 1 a 15 mm de 
diameiio y lesiones calcificadas v calcificadas osificadas, el Giupo 4 eia 
de neumonitis cidnica que se ciee se divide en difeientes fases de edad 
de desaiiollo desde la infiltiacion histioci'tica v la neumonia tibiinosa 
tempi ana oigani/ante con histiocitos hasta a gi anuJomatosis taidia de 
la lesion que Simula la saicoidosis, el Giupo 5 eia de las foimas ulcerosas 
que se dividen en caseo-ulceiosas (etapa avanzada de la caseonoduJai y 
el tipo fibioide de lesiones que \an desde la de paiedes delgadas, quisticas, 
a las moderadamente engiosadas en la paied v a las cavidades con paiedes 
fibiosas giuesas, el Giupo 6 eia de bionquiectasia puia que no se puede 
distinguii en apaiiencia de cualquieia otia bionquiectasia peio que se 
encontio eian lesultado de la infeccion poi H capsulatum, el Giupo 7 
del tipo pleuial debida a la invasion de la pleuia poi el H capsulatum, 
el Giupo 8 fue una combinacion de dos o mas de los giupos anteiioies 

A1 pieparai el examen de este mateiial se hizo un estudio agotando las 
posibilidades de muclios “aitefactos” que pudieion quitai o identificai 
poi coloi antes especiales cuando fue factible 

El mejoi coloiante paia los cueipos de esas levaduias fue el de Gomoii 
metenamina plata (GMS) como se adapto paia la identificacion de 
levaduia poi Giocott 

De los 16 cases fiancamente actives e identificados, se cultivaron 14 
v/o se inoculaion en i atones peio solo 7 fueion positives 

Los hallazgos fueion confiimados cuando fue posibJe por medio del 
polaiiscopio segun lo lecomiendan Potenza y Feo Aunque no es diagnos- 
tico, muestia la piesencia de una substaiicia polaiizante que pi obablemente 
es un polisacarido 

Se piesenta una teoiia la sobie la posible evolucion de los paiasitos en 
el cuerpo desde la celdilla fagocitada en los maciofagos hacia una foima 
semejante a esporas en el tejido fibioide v despues un despertai de estas 
formas semej antes espoias (endospoias) hacia las celdillas de levaduras 
activas en un teimino que puede vaiiai de meses a anos y decadas 

Se llevaia a cabo un estudio ulteiioi de estas posibilidades y se espeia 
poder entonces discutir esto mas adelaiite 

RESUME 

II s’agit d’une communication pieliminaiie sui la constatation veiifiee 
d’histoplasmose dans 21 lesions ciiconscrites et 16 Ifeions clmiquement 
actives II y eut en outre trois cas douteux dans chaque groupe qu on 
attribua a I'histoplasmose, mais dans lesquels aucun parasite typique ne 
put etre tiouve 

Dans 24 echantillons, on ne trouva pas d’histoplasmose Ils seiviient 
de temoms, constitues par de la tuberculose, avec bacilles tubeiculeux 
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et dans tiois cas de caicinome bionchique Us fuient inseies dans cette 
etude a cause de letroite similitude des constations cliniques et ladio- 
logiques avec This toplasmose 

Dans quatie cas clmiquement evolutifs, se tiouvaient associes des 
bacilles tubeiculeux et Thistoplasmosis capsulatum 

En outie, trois cas de saicoidose eonnue amsi que beaucoup d’auties 
soumis a investigations poui d’auties diagnostics, fuient coloies et exami- 
nes, mais on ne put mettie en evidence aucun paiasite 

II y eut deux gioupes de cas, Fun compienant les lesions apparemment 
inactives appelees “lesions en foime de piece de monnaie” et Fautie con- 
sistant en affections clmiquement actives 

Les constatations anatomo-pathologiques fuient les suivantes — 
Gioupe I lesions spheiiques foimees de manieie centrifuge, — Gioupe 2 
mfiltrats encapsules, — Gioupe 3 lesions caseeuses nodulaires, lessem- 
blant a des tubercules caseeux de I a 15 millimeties de diametie, et des 
lesions calcifees fibi ocaseeuses, et ossifiees Le quatrieme gioupe com- 
pienait une pneumome chionique qui, pense-t-on, devait etie divisee en 
plusieurs phases de developpement, depuis I’mfilti ation histiocytique et une 
pneumome fibiineuse s’oiganisant piecocement avec histiocytes, jusqu’au 
deiniei type gianulomateux de lesion qui simule la saicoidose Le groupe 
5 etait compose de types ulceratifs qui sont divises en lesions caseo-ulcera- 
tives (stade avance de type caseo-nodulaiie) et le type de lesions fibieuses, 
qui s’etend de la cavite a paiois minces, kystiques ou moderement epaisses, 
aux cavites a paiois fibieuses epaisses Le gioupe 6 comprenait un type 
bronchiectasique pur, qui ne put etie distingue en appaience d’ancune 
autre bionchiectasie, mais qui se montia etie du a I’histoplasmosis cap- 
sulatum Le gioupe 7 etait un type pleuial consecutif a Finfection de 
la plecie par I’histoplasmosis capsulatum, un huitieme gioupe fut un 
compose de deux ou plusieuis des autres types 

En preparant les examens de ce mateiiel d’etude, une etude exhaustive 
fut faite sui les nombreux types d’artefacts qui fuient elimines ou 
identifies par des coloiants speciaux lorsque ce fut possible 

Le colorant juge le meilleui pour mettie en evidence la my cose fut 
Faigent methenamine de Gomoii (GMS) adapte par Grocott a cette 
1 echerche 

Sur 16 cas actifs incontestablement positifs, 14 fuient mis en cultuies 
et/ou inocules aux souiis, mais 7 seulement se leveleient positifs 
Les constatations fuient confirmees lorsque c’etait possible par Fusage 
du polaiiscope, comme le lecommandent Potenza et Feo S’ll ne fait 
pas le diagnostic, il aide a monti ei la presence d’une substance polarisante, 
piobablement un polysaccharide 

L’auteur piopose une theoiie sui Fevolution possible des paiasites dans 
le coips humain, evoluant depuis les cellules phagocytees par les macro- 
phages jusqu’a une foime spoiulee quiescente dans le tissu fibieux, avec 
plus taid le leveil de ces spoies (endospoies) qui se tiansforment en 
levuies actives apies un temps vaiiant de mois et d’annees jusqu’a des 
decades 
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L’etude ulieneuie de ces possibililes seia lepiise dans un travail futur 
ou line discussion plus elendue soia possible 

ZUSAMMENFASSUNG 

Es wuide eine voil.iufig-ei Beiicht /usammengestellt ubei die pathologi- 
schen Befunde von nachgewisenei Histoplasmose in 21 umschiiebenen 
Heiden und 16 klinisch aktiven Heiden Zusatzlich eigaben sich 3 zwei- 
felhafte Falle in jedei Gi uppe, bei deiien eine Histoplasmose angenom- 
nien wurde, oline dass man typische Paiasiten hatte finden konnen 
Es will den 24 weileie Piepaiate untersucht, bei denen keine Histo- 
plasmose gef unden wuide Diese dienten als biauchbaie Konti ollfalle, 
well es sich liauptsachlicli um Tubeikulose handelte, bei denen sauiefeste 
Bazillen gefunden win den, und 3 Falle von Bioncliuskaizinom Sie wuideii 
mil hinzu genommen in Anbetiachl dei grossen Ahnlichkeit dei klinischen, 

1 ontgenologischen odei andeiei Befunde mit dei Histoplasmose 
4 klinisch aktive Falle lagen voi, die sowohl sauiefeste Bazillen, als 
auch H capsulatum enthielten Ausseidem win den 3 Falle von nach- 
gewiesenem Saikoid ebenso wie viele Kontiollfalle mit andeien Kiank- 
beiten gefaibt und unteisucht, abei Paiasiten wuiden nicht gefundeii 
Es lagen 2 Seiien von Fallen voi, die eine umfasste scheinbai inaktive 
Eikiankungen mit sogenannten Rundheiden, und die andeie bestand aus 
klinisch aktiven Kiankheitsfallen 

Folgendes waien die pathologischen Befunde Giuppe I mit zentiifugal 
gefoimten sphaiisclien Heiden, Giuppe II mit veikapselten Infiltiaten, 
Giuppe III mit kasigen kiiotigen Heiden, ahiilich wie kasige Tuberkeln 
im Durchmessei von 1 — 15 mm sowie fibiokaseose kalkhaltige und kalkig 
ossifizierte Heide, die IV Giuppe bestand aus chionischen Pneumonien, 
und es wuide fui iichtig gehalten, sie zu unteiteilen in veischiedenen 
Phasen iliiei zeitlichen Entwicklung von der histiozytai en Infiltration 
und fiuhzeitig sich oiganisieienden Pneumonie mit Histiozyten bis zu 
den spaten gianulomatosen Heidfoimen, die ein Saikoid voitauschen, 
Gruppe V wai dei ulzeiose Typ mit Unteiteilung in kasig-geschwuiige 
(ein weitei entwickeltes Stadium dei kasig-knotigen) und den fibiosen 
Typ von Heiden Letzteiei leiclite von dunnwandigen zystischen, uber 
massig dickwandige zu fibios-dickwandige Kaveinen Die VI Gruppe 
bestand nui aus Bionchiektasen, die im Aussehen nicht unterschieden 
weiden konnen ngendwelchen aiideren Bi onchiaktasen, von denen sich 
abei heiaus stellte, dass sie die Folge einer Iiifektion mit H capsulatum 
waien Giuppe VII war dei pleuiitische Typ, dei die Folge der Invasion 
der Pleura mit H capsulatum 1 st Eine VIII Gruppe wai eine Zusam- 
mensetzung von 2 oder mehieien dei andeien 

Bei der Vorbeieitung zui Piufimg dieses Mateiials wuide eine er- 
schopfende Studie angestellt uber viele Typen von Artefakten, sie wurden 
entfernt oder identifiziert mittels Spezialfaibung, so oft es ging 

Als die beste Faibe zui Faibung von Sprossenpilzkoi pern erwies sich 
die Gomoii-Methenamin-Silbei Faibe (GMS), die von Grocot as ur 
die Identifiziei ung geeignet angegeben wurde 
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Von den 16 endgultig- positiven aktiven Fallen wuiden 14 kulturell 
veiaibeitet und/oder an Manse verimpft, jedoch nui nut 7 positiven 
Eigebnissen 

Die Befunde wuiden, wo es moghch wai, bestatigt duich die Vei- 
wendung des Polaiiskops nach der Empfehlung von Potenza und Feo 
Wenn aucb nicht von diagnostischem Weit, zeigt es dock die Anwesen- 
heit einei polarisierenden Substanz, wahrscheinlich eines Polysaccharids 
Eine Theoiie wurde entworfen hinsichtlich der moglichen Entwicklung 
del Paiasiten im Koipei aus den phagozytierten Zellen in den Makio- 
phagen zu einei luhenden sporenaitigen Form im Bindegewebe mit spa- 
teier Reaktiviei ung dieser sporenartigen Foimen (Endospoien) zu akti- 
ven Sprossenpilz-Zellfoimen wahrend eines Zeitraumes, der schwankte 
zwischen Monaten, Jahien und Jahizehnten 

Eine weiteie Ausarbeitung dieser Moglichkeiten wird in einei folgenden 
Albeit ausgefuhit werden, in der aucb eine giossere Diskussion mog- 
lich ist 
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Bronchial Photography with Simple Apparatus 

in Sanatoi'ia 

TAUNO PALVA, M D 
TuiKu, Finlnnd 

Intel est in bionchial photogiaphy centeis mainly aiouncl two aims 
visual mateiial is obtained foi consultation and foi teaching, and peima- 
nent lecoids of clinically inteiesting cases aie made foi fuithei refei- 
ence and follow-up The pioneei woik has been done in Ameiica by Hohn- 
gei , in Euiope Soulas- and the Fiench school have contiibuted much to 
stait this field In these laige centeis most of the lecoiding is made with 
a film cameia This gives the advantage of also obseiving the motion but 
inci eases the cost of the appaiatus, so that it cannot be acqiiiied by 
smallei institutions 

Foi pui poses of case studies in a sanatoiium it is sufficient to be able 
to make still pictuies of the obseived lesions in the bionchial tiee This 
enables the whole staff to see the extent and location of the bionchial 
changes, which otheiwise aie only seen by the bionchologist thiough the 
tube and telescopes 

Two lecent techniques of bionchial photogiaphy have been desciibed, 
both of which aie based on the same idea the illumination is led via a 
guaitz lod into the tip of the bionchoscope The appaiatus b^’^ Dubois de 
Monti enayd’ employs a 6 V pioximal auto lamp as a souice of continuous 
light, which makes also bionchial films possible The appaiatus is now 
becoming commeicially available, but its total puce would still be a con- 
sideiable burden on the economy of smallei clinics 

Anothei appaiatus, commeicially available foi a shoit time (manufac- 
tuied bj'' the Stoiz Company), employs an electionic flash as a pioximal 
light souice Because of this, only momentaiy pictuies can be taken The 
pi ice of the appaiatus is in leasonable limits and neaily all institutions 
inteiested in bionchial photogiaphy aie in a position to pui chase it 
Expel lence with this equipment will be repoited heie 

Appal attis and Technique 

Bionchoscope The tube is of elliptical diametei with 8x10 mm out- 
suiface diametei s The distal end of the tube is somewhat bioadei than 
usual, and it is often necessaiy to turn the tube 90 degiees to the side when 
passing the vocal coids Otheiwise the bioad tip may be difficult to intio- 
duce without traumatizing the epithelium of the coids 

Telescopes These can be obtained with stiaight angle, 45 degrees, an 
stiaightforward vision Each telescope accommodates a quaitz rod lun- 
ning parallel to the viewing tube pioper It is necessaiy to give oxygen 
through the bronchoscope during photography as the telescopes occupy most 
of the tube space A flow of 8 to 10 liters/min is enough to allow the pa- 
tient sufficient oxygen when the pictuies aie made 

'From the Satakunta Sanatonum 
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The greatest tiouble in securing good pictiues is to keep the moistuie out 
of the lenses I have found it best to keep the tips of the telescopes in a 
folded electrical heat-bag before they are used foi photography The tem- 
per atuie of the bag is not too hot foi the bronchi as the telescopes do not 
contact the mucous membranes and theie is enough time foi making biight 
pictures before cooling causes blurring of the lenses with moisture 
Illumination An electrical flash bulb is housed in each telescope and 
receives the current from a transformer , the length of the flash is less than 
1/50 sec A picture can be taken every 2 oi 3 seconds In the meantime 
the transformer is not ready to give the bulb another cm rent stioke 
Camel a A Robot Star camera with a well fitting tip for the proximal 
end of the telescope is used The automatic film shifting mechanism enables 
the whole series of pictures in one patient to be taken successively without 
rewinding the mechanism The camera has a separate eye piece for the 
examine! who is able to see all the time while pictures aie being taken 
This contributes gieatly to the success of the pictures since the exact 
location of the telescope and an unbluiied view can be maintained 

The bi ightness pi ovided by the flash is sufficient for Ectachi om film, but 
also black and white film can be used if prints aie desired The prints can 
be added to the patient’s i ecords, enlarged f i om the oi iginal 1 cm diameter 
negative The coloi slides can be stoied with detailed notes of the pictures 
and examined with a piojector 

Dubois de Monti enayd^ reports that in their clinic a film strip is made of 
the bronchi at every bronchoscopy regardless of whether the findings are 
normal or pathological While realizing that this practice would be ideal 
for any follow-up study, I have made still pictures of the findings only if 
there have been evident gross changes in the bronchi Generally I exam- 
ine the bronchial tree first with ordinary telescopes and at this stage de- 
termine the areas to be photographed The straight-vision photographic 
telescope is always used first because it employs the distal light of the 
bronchoscope itself For the upper lobes, the straight angle photographic 
telescope is introduced The sti uctui e of the appai atus necessitates switch- 
ing off the distal bronchoscope light in order to furnish the telescope with 
illumination After the upper lobe pictures are taken, the telescope is 
withdrawn and the bronchoscope light reconnected 

After the desii ed photogi aphs have been taken the bi onchographic pi o- 
cedure, employed routinely in combination with bronchoscopy, is made by 
a method previously described “* The tube is withdrawn, the patient is 
wheeled to the roentgen department and bronchogiams are made 

Results and Comment 

It has been pointed out earlier'* “ that to limit the examination of the 
bronchial tree only to the major bronchi, as is done in bronchoscopy, leads 
to an incomplete and sometimes erroneous conclusion regarding the condi- 
tion of the bronchi There are, of course, numerous cases where the 
pathological changes are localized in the area visualized in bronchoscopy, 
but there are also many others rn which the changes seen in bronchoscopy 
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are onl}’- minor leflections of much giealei pathology beyond vision For 
a moie definite judgment of the theiapeutic measuies needed foi each 
individual patient, it is theiefoie often necessaiy to map the medium- 
sized and smaller bionchi with contrast medium The typical photo- 
giaphic findings aie theiefoie in some cases discussed together with the 
information obtained from the bionchogiams 

The caiina is the first landmark whose appearance often shows devia- 
tions from the normal In figure lA a noimal caiina is seen with thin 
mucous membranes and clearly defined intercartilagmous depressions 
In figure IB the caiina is distoited owing to a sciiihous right upper lobe 
process, on the right in figure 1 theie is a flattened carina with an open 
fistula (arrow) leading to a tuberculous glandular involvement under the 
caiina 

Carcinoma of the bronchus (Fig 2), if leadily visualized, generally 
does not need an additional bionchogiam In our experience photographs 
of the involved area are of great help as the extent of the lesion can be 
exactly seen and studied at leisure by the whole staff in consultation with 
the thoracic surgeon In Fig 2 the epidermoid carcinoma involves the 
carina (2A), occludes a large part of the right main bronchus (2B), and 
extends on the lateral wall beyond the orifice of the middle lobe bronchus 
(2C) 



A 

FIGURE 1 A Noimal caiina 


B 

B Distorted carina 


C 

C Carina with an open fistula 



B ^ 

^ 1 A Tnfii+rntion of carina B Carcinomatous growth 

FIGURE 2 Bronchial caicinoma of the lateial wall at the level of 

in the whole right mam bionchus C inliltration 

the middle lobe orifice 
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Bi'onchiectasis is not often definitely diagnosed bionchoscopically, espe- 
cially if the patient has alieady expectoiated the mucus out of the bionchi 
Figure 3 depicts a case of this kind wheie the light side shows neaily 
noimal middle and lowei lobe bionchi (Figs 3 A and 3B) The bioncho- 
giam, howevei, shows cleai cylindrical and saccular bi onchiectasis both 
in the middle lobe and in the basal lower lobe segments (Fig 3C) 

On the same patient the diagnosis of bronchiectasis could be made 
definitely, even befoie the bionchogram, fiom the abundance of the secie- 
tions on the left side Figuies 4 A and 4B show views befoie and after 
suction at the level of the thiee basal segmental bionchi The broncho- 
giam discloses that all thiee blanches of the left lower lobe aie involved 
with saccular bronchiectasis (Fig 4G) 

Tubeiculous changes in the bionchi can be seen in Figuies 5 to 7 Pure 
inflammatory tubeiculous processes without stenoses or gianulations are 
best seen in the original ectachi omes as the conversion into black and white 
fails to show most of the details of the epithelial surface Figuie 5 A shows 
a process in the right uppei lobe the mucous membiane is thick and 
edematous The narrow oiifice of the posteiioi segment is clearly visible 
but the otheis aie coveied with yellow pus extiudmg fiom the nanow api- 
cal opening The bionchogiam of this patient (Fig 5B) shows a lathei 



FIGURE 3 Bionchiectasis A Middle lobe and entiance to the lower lobe B Lower 
lobe orifices C Lateial projection bronchogiam with bronchiectasis in the middle lobe 
and basal low ei lobe segments 
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nariow blanching foi the thiee segmental bionchi of which especially the 
apical and posterior division ai e ectatic 

Figure 6 shows a case with old, inactive stenosis at the level of the light 
middle lobe bronchus Only a nariow iim of the middle lobe bionchus is 
seen while a tense, fibious scai suiiounds the medial pait of the middle 



FIGURE 6 Inactive tubeiculous strictuie A Entrance to the right lower lohe, above 
it a nariow oiifice to the middle lobe Healed scar tissue suriounds both oiifices at 
the medial wall B Lateral piojection bionchogram with nai rowed lumina at the 
junction of the middle and lowei lobe bionchi 



FIGURE 7 Tubeiculous endobionchitis A Inactive, right upper lobe process vuth 
nairow oiifiees and thick intersegmental septa B Healed scai in the medial wall of 
the left lowei lobe bionchus C Open fistula at the level of the mediobasal segment 
of the light lower lobe bionchus D Occlusion of right lowei lobe bionchus with tubei- 
culous gianuloinatous lesion 
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.ind lower lobe cntiance (Fig 6A) In the bionchogiam (Fig 6B) this 
scaiiy biaiichiiig is evident Howevei, it is worth noticing that middle 
lobe bioncjii fill well in spite of the defoimed anatomy 
Fin Ihei tubeiculous changes aie shown in Figuie 7 Figuie 7A shows a 
light uppei lobe orifice with vei v thick intei segmental septa but with non- 
.ictne mucous membiane In Fig 7B an old scai, lesulting fiom a healed 
fistulai piocess, is seen in fiont of the basal segments of the lowei lobe 
bionchus (aiiows) Figiue 7C shows an open fistula (aiiow) in the light 
lowei lobe bionchus as the level of the mediobasal segment Finally, in 
Fig 7D, an active, stenosing, giaiuilomatous occlusion of the lowei lobe 
bionchus is seen in the light bionchus at the level of the middle lobe oiifice 
Bioncbial photogiaphv gives m many cases valuable data for case con- 
feiences in a sanatoiium and makes the pathological bionchial changes, 
desenbed bv the bi onchologist, cleaiei and moie meaningful to the phthisi- 
ologist Together with the bionchogiam, and with analyses of the bionchial 
secretions,® bionchial photogiaphy helps to claiify the condition of the 
bionchial tiee 

SUMiMAPY 

Experience with bronchial photogiaphy in a sanatoiium is lepoited 
The appal atus is simple and not expensive, only still pictuies can be made 
Typical gioss changes in the bionchi aie described Photographs of the 
lesions are valuable m staff confeiences, consultations, follow-up studies, 
and in teaching 

RESUMEN 

Se infoima de la expeiiencia con la fotogiafi'a bionquial en un sanatoiio 
El apaiato es sencillo 3'’ no costoso , solo se toman vistas fijas Se desciiben 
las alteiaciones giuesas tipicas en los bionquios Estas fotogiafias son 
vahosas paia las confeiencias del peisonal medico, consultas, seguimiento 
de enfeimos y paia la ensenanza 


ZUSAMMENFASSUNG 


Beiicht ubei Eifahi ungen mit bronchialei Fotogiafie in einem Sana- 
toiium Die Appaiatur ist einfach und nicht kostspiebg, es konnen nur 
imbewegliche Bilder gemacht weiden Typische maki oskopische Veian- 
dei ungen m den Bi onchien wei den beschrieben Fotografien der Heidbild- 
imgen smd von Weit bei Konsilien, Konsultationen, Verlaufsbeobachtungen 


und fui den Unteiiicht 

REFERENCES 

1 Holmeei, P H “Photogiaphy in Otorhinolaiyngology and Bionchoesophagology ” 
In “Otolaiyngology” ed by Coates, Schenck and Miller, Pnor Co , Hagerstown, 1966 

2 Soulas, A “Bionchoscopie, Bionchogiaphie, Cmematogiaphie en Bronchologie, 

Ann Oto-Laryng , (Pans), 72 668,1955 at “A Mpto- Method 

3 Dubois De Montrenayd, J-M, Edwaids, ^ ’» ianinaoscope 66 637, 

of Bronchoscopy with Cmematogi aphy and Photogiaphy, ~y d P , 

4 Sa, T, EIo, R and Saloheimo, M “The Role of Bionchoseopic Studies m 

Pulmonaiv Tuberculosis,” Dis Chest, 32 56, 1967 p.nmpnnrtr Tuberculosis” 

5 Palva, T , Elo, R and Saloheimo, M “Bionchoscopy m Pulmonary Tuberculosis, 

r ^^A^'pflva^^'T^and Saloheimo, M “Bionchoscopie Obseivations in 

Pulmonaiy Tuberculosis' With Special Refeience to Cytologic and Bacterial Pm - 
mgs,” Acta Tub Sound , 32 163, 1966 



Abeyant Tuberculosis* 

ABEAHAM GELPEKIN, M D 
Kansas City, Missouri 


Abeyant tubeiculosis is a state of aimed neutrality between the host, 
man and the tubeicle bacillus In paiticulai, it is a pi ognosticative as 
well as desciiptive label foi those individuals with evidence of past tu- 
beiculous infection, and no evident clinical disease It describes the group 
that pioduces much of the communities’ active, infectious cases of tuber- 
culosis 

The impoitance of abeyant tubeiculosis became manifest during 1952-53 
in the couise of an evaluation of the tubeiculosis contiol progiam in 
Polk County, Iowa ^ A study of the median ages in relation to the stage of 
lepoited disease showed minimal, about 30 yeais, moderately advanced, 
about 45 yeais, and far advanced, about 55 years Among those who 
sought medical attention because of symptoms, theie were slightly more 
women than men in the moderately advanced group , while among those 
with advanced disease, there weie almost four times as many men as 
women 

It was found that 52 (63 per cent) of the 83 new cases of tuberculosis 
lepoited duiing the two yeai period came to the doctoi because of symp- 
toms of actual illness In addition, a serious time lag between fiist sus- 
picion of illness to final diagnoses became evident Although 22 (27 
pel cent) were diagnosed within three months, the median time between 
onset of symptoms and diagnoses was over six months Of the total 
gioup, 19 (23 pel cent) had a delay of moie than one year The ines- 
capable conclusion was that in a low incidence aiea, there was need for 
a le-evaluation of case finding and educational methods and techniques 
based upon the facts as ascei tamed as well as the changing chaiactei 
of the disease itself 

Fust, it must be acknowledged that active tubeiculous disease is fre- 
quently difficult to diagnose, that physicians hesitate to treat anyone 
upon initial suggestive physical and/oi x-iay evidence alone in the ab- 
sence of positive laboratoiy findings, and lightly so 

Second, the gieat majority of clinically active tubeiculous disease 
lesults fiom a leciudescence of pieviously abeyant infection We must 
lemembei that the moibid pictuie of only a few decades ago when large 
numbeis of young peisons developed tubeiculous pneumonias oi extensive, 
lapidly piogressive disease was the host-parasite lelationship in the en- 
viionmental and medical caie setting of that peiiod Now, the problem 

"■Presented at the Annual Meeting, Iowa Tuberculosis and Health Association and 

Iowa Tiudeau Society Meeting, Des Moines, Iowa, April 10, 1957 
■'"'Directoi of Health and Hospitals, Kansas City, Missouri 
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Iodises pnmanh upon men ovei 40 CJinicalJy active tuberculosis is 
no lonprei pi edominantlv a disease of voulb 


J hiid, om communities have been lulled bv the hu//.as of the piofessions 
ovei the di.imatic, continuing decline m the tubeiculosis moitality rates, 
in spite of the distiessinglv slowei decline in moibiditv lates 


Fouith, x'-iav fecieening suivcvs do not detect the individuals who have 
been infected, <ind do not piesent evidence of active piilmonaiy disease 
These me individuals who w’eie lempoianly victoiious in their first en- 
countei wuth tubeicle bacilli 


'J’hese o\ ei looked individuals have abeyant tubeiculosis They constitute 
the gioup of people that in the past have been given to believe that they 
had healed themselves When this belief is coupled with the fact that 
peoples attitudes towaid both tubeiculosis and detection piograms aie 
still fiequenth coloied bv feai and/oi misundei standing, the usual x-iav 
suivev piogi.ims <iie foiedestined to only paitial fulfillment of function 
A lecent inquiiv in thiee high incidence aieas as to Avhy people obtain 
\-iav films showed that those who belie\ed they might get tubeiculosis, 
those who do not lelv solely on sjmiptoms as a stimulus foi seeking a 
chest \-ia\ film, and those wdio see benefits to themselves in early detec- 
tion aie likely to obtain x-iay films voluntaiily legaidless of economic 
status, se\, oi age (2) What became evident howevei, w'as that what 
people do oi do not do is not a function of infoimation Action lesults 
fiom a leal belief and a conviction that such infoimation applies to them 
peisonalh and that it is impoitant to them as individuals Education, 
01 infoimation in itself is neithei motivation noi action 


AH these factois aie the basis of a pilot study initiated in Polk County 
diiiiiig 1956, a jnogiam to bung undei Health Depaitment suiveillance 
those individuals wuth evidence of past tubeiculosis infection, and no 
clinical disease This w^as centeied foi Polk County in the local health 
depaitment, and co-oidinated wnth the State and County Tuberculosis & 
Health Associations, oui health piofessions, schools, multitude of inter- 
ested community gioups and agencies, as well as U S Public Health 
Seivice, and the State Health Depaitment It is supported as a lesearch 
pi 03 ect by the Iowm Tuberculosis and Health Association 

A companion follow-up file to the usual tubeiculosis registiy was cieated 
foi those with abeyant tubeiculosis The caid, specially designed foi 
this investigation is in a section of the tubeiculosis case legistiy file 
The abeyant file will be fed fiom seveial sources, the tubeieuhn testing 
progiams in schools, contacts to cases of active disease, piivate physicians, 
as well as the county- wide miniatiue x-iay filming service Those with 
suggestive x-ray evidence of past tubeiculosis infection will be tuberculin 
tested for veiification The importance of the tubeiculin test as eithei 
a necessaiy adjunct to x-ray film surveys or as a screening piocedure is 

manifest 

Childien with positive tubeiculin leactions will be placed in the Abeyant 
File upon leaching the age of 15, as well as act as the leason foi tes^ng 
their adult contacts With the recent extension of the local x-ray film 
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piogiam to the community gioups with the higrhest moibidity, jail, tian- 
sient and elderly populations, it will be possible to separate out those 
individuals who must be followed and fiom whom we can expect the 
active tubeiculosis of the tomoriow It is of inteiest that this program 
duiing 1956 produced two cases of active tuberculosis from 88 tiansients 
X layed, thiee cases in 405 persons in our city and county jails, and none 
in the 865 eldeily individuals fiom Golden Age Clubs and nuising homes 
The first two gioups produced one active case of tuberculous disease per 
100 films In addition, theie weie 26 individuals with findings suspect 
of tubeiculosis, the old age group produced but seven such peisons It 
would have been these individuals who would spread the disease to then 
families and community, unknowingly, and for many months, if not 
uncoveied and kept undei suiveillance 

Since its initiation, the file is accumulating slowly It was planned 
to start cautiously The committee lesponsible foi this piogiam has 
clarified the study and its import to date by concluding 

1 Only those with a positive tuberculin leaction will be in the Abeyant 
File, n respective of oiiginal method of leferial 

2 Those groups with the highest incidence of disease require added 
Health Department and Tubeiculosis Associations’ efforts 

3 Education material, peitinent to the goal of the piogiam will be 
sent to those placed in the abeyant file along with the pi edetei mined 
periodic remindeis to have a chest x-iay film 

4 An indication of intention will be sent wheieby public health nurses 
can concentiate on those who do not intend to follow through on 
their own accord 

5 A routine of notification will peimit follow-up of those who will not 
have availed themselves of x-ray services 

6 An acknowledgment that the project has seveial values, case findings, 
case holding, health education and lesearch, with an oppoitunity to 
evaluate each facet 

Of special impoitance is the opportunity to study the methods and 
techniques necessary and peculiar to motivating people with Abeyant 
Tubeiculosis A person must know what to do, when to do it and how 
to do it befoie he can take action But meiely knowing these things is 
insufRcient in itself to elicit the action to which they relate There must 
be motivation The least desiiable is passive acceptance of easily available 
x-iay scieening sei vices bi ought to people with the added prompting 
through exhoitation and veiled due piophecies The ultimate is for in- 
foimed people to do that foi themselves which they know they should 
do for themselves 

It IS hoped that with caieful and meticulous study and evaluation it 
can be detei mined how best to progiess towaid the goal of developing 
the individual’s sense of lesponsibility foi his own health as well as fulfill 
oui lesponsibilities in tuberculosis contiol of uncoveiing as well as pre- 
venting tubeiculous disease and its spiead thiough our community 
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A j) ot stud was initiated to follow Iw means of peiiodic lemmdeis 
follow-up visits bv nuises of the Des Moines-Polk County 
Health Depai tments of all individuals with abeyant tubeiculosis (tubercu- 
in leaction but no evident clinicjil disease) bi ought to the attention of 
the health ciepai tment fiom x-itiy oi tubeiculin suiveys 

This ffioup with evidence of past tubeiculous infection is consideied 
to pioduce much of the community's active tubeiculosis Re-evaluation m 
the countv had emj>hasi/ed this fact 


The pielimiiiaiy study will jieimit evaluation of case finding, case hold- 
ing, tind healtli education <is it peiUiins to those pieviously ignoied 
individuals in whom tlieie is a sLite of aimed neiiti ality between the host 
and tubeicle bacillus 


RESUMED 


Se inicio un estudio pilolo jiaia obseivai a los individuos infeccion 
tubeiculosa (con leaccidn tubeicuhnica, peio sin evidencia clinica), se 
ha empiendido poi medio de lecoidatoiios peiiodicos asi como poi visitas 
de obsenacion poi enfeimeias del Depaitamento de Salubridad del Con- 
dado de Polk en Desmoines Estos infectados fueion descubiertos por 
el depaitamento de Salubiidad poi los ra3'os a o poi investigaciones tuber- 
cul micas, 

Este giupo con evidencia de infeccidn tubeiculosa anteiioi se consideia 
que pioduce mucha de la tubeiculosis activa en la comunidad 

La levaloiizacidii en el condado ha destacado este hecho 

El estudio pielimmai peimitiia estimai la busqueda de casos, el contiol 
de los casos, y la educacion higienica como coiiesponde a estos individuos 
antes ignoiados en quienes haj^ un estado de neuti alidad aimada entie 
el huesped y el bacilo 

RESUME 


Une etude-pilote fut entiepiise pom siiivie au moyen de lappels peiio- 
diques aussi bien que de visites systematiques pai des infii mimes des Sei- 
vices de Sante du “Des Moines-Polk County Health Departments” tons 
les iiidividus ayant une tubeiculose stabihsee (leaction tubeiculinique 
positive, mais sans atteinte cliniqiie evidente) signalee a I’attention du 
service de sante pai des contioles i adiologiques ou tuberculiniques 
Ce gioupe de malades, poiteuis d’une infection tuberculeuse ancienne 
evidente, est consideie comme pioduisant le grand nombie des tuberculoses 
actives de la collectivite Une nouvelle estimation dans la legion a mis 
ce fait en evidence 

L'etude prelimmaire permettra d’evaluer I’lmportance du depistage, du 
traitement, et de I’education sanitaire, puisqu'elle s’adresse a des individus 
ante! leurement ignores chez lesquels il existe un etat de neutralite aimee 
entre I’hote et le bacille tuberculeux 
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ZUSAMMENFASSUNG 

Eine wegweisende Unteisuchung wuide begonnen, um sowohl mit Hilfe 
peiiodischer Erinneiungsschieiben als auch mit Veilaufsbeobachtungs- 
besuchen von Pflegennnen dei Gesundheitsamtei des Kieises Des Moines- 
Polk das Schicksal allei Induviduen zu verfolgen mit unentschiedenei 
Tubeikulose (positiver Tuberkuhnieaktion, abei keine khnisch augen- 
scheinliche Eikiankung), wie sie zui Kenntnis des Gesundheitsamtes 
duich Eontgen- Oder Tuberkuhn-Reihenuntersuchungen gelangt war 
Von diesem Personenkreis mit Anhaltspunkten einer voiausgegangenen 
tuberkulosen Infektion wird angenommen, dass er viel beitiagt zu den 
kommunalen aktiven Tuberkulosen Eine Zeitberechnung im Kieis hat 
diese Tatsache untei stricken 

Die vorlaufige Unteisuchung wild eine abschatzung der Fallsuche, des 
Fallbestandes und dei Gesundheitserziehung eimoglichen, wie sie solchen 
zuvoi ubeisehenen Personen zukommt, bei denen ein Zustand bewaffnetei 
Neutiahtat besteht zwischen dem Wiit und dem Tubeikelbazillus 
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Bi-onchoscopie Cntena for the Diagnosis of 
Tuberculous Lymph Node Perforation into the 
Bronchia] Tree of the Adult 

A Cntical Avahfsn of 700 Cases 

.T ADLER, M D, Z HERMAN, MD and H SPITZ, M D 
Bcoi Yaacov, Israel 


Peifoiation of caseous Jvmph nodes into the bronchial tiee is of lela- 
tivelv fiequenl occunence in the couise of tubeiculosis in children The 
impoi lance of this complication in the pathog-enesis of the disease as well 
.IS in ceitain clinical and loentgenologncal findings is well undeistood by 
clinicians and pathologists It has also been hnown for man^’’ j’^eais that in 
eldeilv people anthiacotic oi caseous lymph nodes ma 3 '- occasionallj’- break 
thiough into bionchi oi into mediastinal stiuctuies, sometimes causing 
senous clinical manifestations With the intioduction of laige-scale bron- 
choscopy’-, lymph node peifoiations iveie also obseived in adolescents and 
young adults su/Teiing fiom pulmonaiy tubeiculosis especially in the pii- 
maiv or post-piiniaiv phase of the disease,^ but accoiding to most observ- 
ei s active tubeiculous piocesses of pulmonaiy lymph nodes are of no gieat 
piactical impoitance in the adult ty'pe of pulmonaiy tubeiculosis 

Pathologists like Schwartz- ■' and tlhlingei oppose this generally ac- 
cepted view On caieful systematic investigations on autopsy’- material of 
moie than 700 cases Schwaitz obseived in a laige propoition of cases 
lymph node penetiations into the an way’s of adults suifeiing fiom pulmo- 
naiy tubeiculosis in all stages In his opinion, periodic re-activation and 
perfoiation of caseous pulmonaiy lymph nodes ai'e lesponsible in most 
cases for endogenous le-infection and foi the spiead of the process in 
chionic pulmonaiy tubeiculosis of the adult 

Some lecent bronchoscopic obseivations seem to support the theory of 
Schwartz In a number of publications fiom various clinics, bronchos- 
copists lecorded peifoiations or residues of peif orations with great fre- 
quency in adult patients Levi-Valensi, Zaffian and Morena® describe 25 
bionchial fistulae in Algeiian patients 18 to 61 years of age Vaksvikd 
on bronchoscopic examination of 1003 adult patients in Norway , found 134 
cases with perforations or lesidues of perforations Iselin and Sutert and 
Meng*^ leport similar numbeis fiom Switzerland 131 peiforations or scars 
in 1370 consecutive bi onchoscopies Tiicoiie^® in France observed 16 cases 
of lymph node perfoiation in adults and quoted a publication of Chatonniei 
and Zaffran^^ who found 37 fistulae in 120 adult patients Most lecently, 


’This aiticle is based on oui expeiience m the Depaitnwnt of Medicine, Smgeiy 
and Pathology, in the Malben Beex Yaacov Hospital for Chebt Diseases sei vices of 
the Ameiican Joint Distribution Committee in Isiael, which leceives its budget irom 
the United Jewish Appeal 
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Poppei c lepoited then experiences in 1257 patients, 950 of whom 
sulfered from pulmonary tuberculosis In 117 cases they found perfoia- 
tions of lymph nodes oi bionchial fistulae (109 in the tuberculous gioup 
and eight in the non-tuberculous group) 

The bionchial findings described by vaiious authors may be grouped in 
pathognomonic and suggestive signs Pathognomonic signs of l 5 anph node 
perfoiation are bioad iiiegulai funnel-shaped openings in the bionchial 
wall, suiiounded by, and paitially filled with coarse gianulation tissue In 
the fistulous tiacts caseous oi anthracotic material fiom the lymph nodes 
IS visible Another characteristic picture is a f ui uncle-like elevation of 
the mucosa with central umbilication In most cases, it is possible to expel 
by piessure with the bionchoscope some puiulent mateiial which usually 
contains tubercle bacilli On repeated bronchoscopies one can obseive that 
healing takes place by seal formation 

As suggestive signs of lymph node perforation other bionchoscopic pic- 
tures were described, eg round ciicumsciibed openings in the mucosa, 
small ducts or as punched-out holes The diameter of these mucosal holes 
varies from pin-point size to 2 to 3 mm Frequently, the lumen widens 
during inspiiation The mucosa coveiing the holes is usually of noimal 
appeal ance but at times may show signs of infiammation Not infiequent- 
ly mucous and even purulent secretion is observed and, in i are cases, smooth 
tianslucent granulation tissue is found in the wall oi in the depth of the 
holes The French authois emphasize that the appeal ance of these open- 
ings does not change on i epeated bronchoscopic examinations 
Indirect signs of former lymph node penetiation are described as muco- 
sal seals — especially funnel-shaped or stailike retractions — thumps or cal- 
lous prominencies, local discoloiation of the mucosa or isolated patches of 
anthracotic pigmentation According to many authors, these findings make 
a diagnosis of a formei perforation likely, particularly if they appear in 
combination with ceitain clinical symptoms and i oentgenologic patterns 
Vaksvik IS of the opinion that most cases of bionchostenosis, ulceiation or 
local piolifeiation of gianulation tissue are caused by peifoiation of tuber- 
culous lymph nodes 

Analysis of Oui Mateiial 

In an attempt to le-examine the theoiy of Schwartz and to le-evaluate 
the bionchoscopic findings of the above mentioned authois we made a sui- 
vey of 700 consecutive patients who had undeigone bionchoscopic examina- 
tions duiingthe yeais 1951-1954 

At the Beer Yaacov Chest Hospital bionchoscopic examinations are per- 
formed on eveiy patient in whom clinical symptoms or i oentgenologic signs 
point to an involvement of the lymph nodes or of the bi onchi and, further- 
more, in every case that requires decision about possible opeiative interven- 
tion At eveiy examination, the bionchial tiee including the orifices of the 
segmental bi onchi is carefully inspected with telescopes 
Table I gives a summary of the most impoitant lesions found We adopted 
the terminology of Vaksvik in older to be able to compare oiu findings with 
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TABLE I 


Bionchoscopic fiiulmps at 

Nunibci of patients 
Numlici of Inonchoscopies 
Definite Jvinpli notle poifoialion 
Suspected l\mpli node pcifoiation 

Mucosal holes 
Mucosal seal s 
Stenosis 

Gianulations 

Ulcciations 

"Cushions" 


Ghttrc San 
1040 - 1952 

Beei Yaacov 
Hospital 
1951-1954 

1,003 


700 

1,262 


916 

20 

(2%) 

^ } (8%) 

81 

(8%) 

49 J 

83 


8 

63 


41 

23 


8 

9 


8 

12 


1 


those at Glittie Sanatoiiiim The above table shows that we also found 
pathological changes in the bionchial wall in a gieat numbei of oui patients 
Foi leasons which will be discussed latei we do not accept many of the 
so-called indirect signs, desciibed by othei authois as chaiacteiistic for 
Ivmph node peifoiation and cases with such findings aie not included in 
0111 analysis We selected G4 cases foi fuithei study, 8 of whom showed 
star-shaped oi funnel-shaped letiactions and 56 piesented holes in the 
bionchial mucosa 

With the exception of one boy of 16 all these 64 patients weie adults, 
18-57 }''eais of age, the sex distiibution was about equal All were recent 
immigrants, moie than one half of them fiom Euiope, while the othei s 
hailed fiom Aiabian countiies oi fiom Noith Afiica 

Table II shows the numbei of bionchoscopies peifoimed on individual 
patients In half of oui cases moie than one examination was made The 
time of obseivation was longer than six months in about one fourth of the 
cases Especially, when perforations were suspected repeated bronchos- 
copies were performed up to several years following the initial examina- 
tion 


TABLE II 

NUMBER OF BRONCHOSCOPIES IN PATIENTS WITH SUSPECTED 
PERFORATIONS, MUCOSAL HOLES OR SCARS 

Ni of examinations 

lx 2x 3x 4x 

5x 6x 

Total 

Ni of patients 

32 19 71 

4 1 

64 

Ni of bronchoscopies 

32 38 21 4 

20 6 

121 

Intel val between bronchoscopic obseivations 




Mucosa] Holes 

Suspected 



Mucosal Scais 

Perforations 


3-6 months 

16 

1 


7-12 months 

5 

2 


13 - 24 months 

3 

2 


25 - 36 months 

1 

2 
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In the eight cases with distinct mucosal scars, we compai ed the broncho- 
scopic findings with the tomogiaphic pictuies All of them sulfeied from 
chronic phthisic foim of tubeiculosis and the mucosal scais were situated 
at the oiifice of the bionchus leading to the mam lesion In five cases, a 
calcified lymph node was found in close contact with the bionchial wall at 
the site of the scar, and in five the loentgenologic appearance was typical 
for obstructive oi peiibionchial lesions 

As mueosal holes we consideied ciicumscribed openings in the mucosa 
01 small ducts fiom pin-head size to a diametei of 2 to 3 mm In moie 
than one half of oui cases only a single lesion was observed, m one thud 
theie weie two holes, usually in the same bionchus In othei patients we 
found a vaiying number of pathologic openings in different places, in two 
cases moie than 10 holes weie seen In a total of 49 patients 98 holes weie 
encounteied As may be seen in Figuie la, the sites of piedilection weie 
the orifices of the i ight and left uppei lobe bi onchi, especially the anterior 
and lowei walls, and to a lessei extent, the medial walls of the right and 
left mam bronchi just beneath the caiina The mucosa coveimg the holes 
appealed noimal m most of our cases Fiequently we obseived inspiratory 
widening of the openings In seven patients the mucosa was reddened and 
swollen, wheieas the suiioundmg bionchial mucosa was geneially nnal- 
teied Mucous secietion was noted 14 times and minimal puiulent secre- 
tion was found foui times oozing fiom the openings In none of the cases 
was it possible to obtain sufficient material foi a bacteiiological examina- 
tion In five we saw smooth translucent giayish-ied gianulations at the 
bottom of the holes Our obseivations coiiespond to those of othei authors 
concerning number, localization and appeal ance 

We do not think that these findings by themselves aie sufficient to make 
a diagnosis of lymph node peif oration We agree with Vaksvik that theie 
are all soits of tiansitional foims between active peif oration, fistulous 
tiacts and other pathologic openings m the bionchial tree 



Fjpw e la Distiibution of 98 mucosal holes in 49 cases —Figti.-) c lb Localization 
of holes ( ), crypts (^), and patches of anthiacosis (O) in 15 post-moitem specimens 
of bronchial tree 
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In tile piesence of laiR:ei openings the possibility of supei-numeiary oi 
abeiiant bionchi must be consideied Bi onchographic and tomogiaphic 
examination can cl.issify the iiatine of such findings The small holes, 
however, that weie noted bv us and b^'’ many authois quoted above"" may 
lepicsenl fistulous tiacts oi pathologically enlarged ducts of the mucous 
glands 

The acini of the mucous glands aie situated deep below the bronchial 
mucosa A lelalively long and nauow duct tiaveises the diffeient layeis 
of the bionchial wall in an oblique diiection and widens befoie entering 
into the bionchial lumen Undei noimal conditions the small openings 
cannot be \ isuab/ed Inflammatoi v piocesses involving the mucous glands 
01 foieign mateiial penetiating into the lumina of the ducts may cause 
.ibnoimal dilatation Inflammatoiy changes at the naiiow neck of the 
ducts may cause local obstiuction followed by cystic dilatation of the 
glands, accumulation of puiulent secietion in these sacs and finally per- 
foiation into the bionchial lumen Mechanical factois such as chionic 
cough possibly plav also a pait in the pathogenesis of these lesions 

It IS possible to demonstiate the dilated ducts oi cysts on bioncho- 
giaphic examination They appeal as small diveiticiili oi as isolated 
dioplets When theie aie multiple cysts the bionchial wall appeals ser- 
iated 01 iiiegulai Huizinga’' and aftei him othei authois desciibed the 
typical loentgenologic appeal ance especially in patients suffeiing fiom 
bionchitis or fiom bionchial asthma Figuie 2 shows the bionchogiaphic 
pictuie of glandulai cysts in one of oui patients, in whom we found moie 
than 10 mucosal holes on bionchoscopic examination 

Dupiez and Mampuvs" studied the topogiaphy of the mucosal glands 
and the occuiience of dilated glandulai ducts by means of bionchial casts 

■"'Compaie eg, the illustiations in the papei bv Levi Valensi c s Rev de la Tubeic, 
15 410 , 1951 pp 412-413 



FIGURE 2 Bronchogiaphic pjctuie of mucosal holes 
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and of special piepaiations of the bionchial mucosa They found the 
pathologic changes most fiequently in the laigei bionchi around the bi- 
fui cations The authois compaied then anatomic findings with the bron- 
choscopic appearance of mucosal holes and they stiess that in most cases 
diffeientiation between glandulai ducts and small fistulous tiacts from 
bionchial lymph node perfoiations is impossible on bronchoscopic observa- 
tion alone They believe that, not realizing these facts, many clinicians 
1 epoi t too high a pei centage of pei f orations 

In our mateiial none of the cases with mucosal holes, seen at bronchos- 
copy weie available for anatomic study There was no death among the 
patients examined and in cases that undeiwent lobectomy or segmentec- 
tomy the holes, which had been visualized wei e situated always pi oximally 
to the suigical plane of resection 

We, theiefore, had to look for othei comparable material and examined 
the tiacheobionchial tiees fiom individuals who died from vaiious dis- 
eases The tiachea, bionchi and both lungs were lemoved in toto from the 
body and the same examinei who had done the bi onchoscopic examinations 
in VIVO intioduced the bronchoscope into these preparations and searched 
foi holes However, none was found The trachea and the bronchi were, 
then, opened posteriorly by 'cutting them longitudinally with scissois and 
a thoiough seaich foi holes was made with the magnifying lens by both 
the bronchoscqpist and the pathologist In this manner, a number of such 
lesions were discoveied in spite of the negative findings on pievious bron- 
choscopic examination by the lack of lespiratory movements and dilata- 
tion so that the tiny holes lemained collapsed and wei’e fuither i educed in 



figure 3 Flask-shaped duct with fibiosis and lymphocytic infiltration Atrophy and 
cystic dilatation of bronchial glands 
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si7e by the poslmoilem conii action of the bionchia] muscles The lesions 
weie found lying singly oi in gioups at a location coriesponding closely 
to that of the bionchial holes seen iv vivo (Fig lb) 

Fifteen specimens weie examined in this fashion and in six of them 
typical holes weie found giossly In the other nine cases the bionchos- 
copist designated the openings seen as “ciypts” These aie considered 
as common findings — small shallo\y out pouchings oi depiession of the 
bionchial mucosa The patients fiom \yhom these specimens had been 
taken varied in age fiom 37 to 82 veais Only one of them had advanced 
pulmonaiv tubeiculosis and no hole was found in this case Patients with 
positive findings died of a vaiietv of causes, most of them unielated to 
pulmonaiv disease Five had signs of seveie chionic bionchitis 

Histologic examinations iveie earned out on multiple blocks and some 
of them w'eie sectioned in steps Neighbouiing sections weie stained with 
hematoxylin-eosin and elastica-van Gieson Basically a similar picture 
was found in all lesions examined and no cleai-cut histologic diffeientia- 
tion w'as possible between so-called civpts and mucosal holes The lesions 
lepiesented eithei ividened ducts of mucous glands, cone-shaped oi flask- 
shaped, w'lth iiaiiow mouths, (Fig 3) oi globulai depiessions -widely com- 
municating w'lth the bionchial lumen (Fig 4) Inflammatoiy changes 
W'eie piesent eithei in the depth of the ducts oi at then necks Some of 
the lesions showed no inflammatoiy changes At times, the bionchial 
muscles were hypeiti opine, foiming a thick iing at the neck of a dilated 
duct In the depth of the ducts and depiessions, mucous glands were 
noted, some w’lth mild chionic inflammatoiy infiltration, some without 
significant histologic changes and some with signs of mild atiophy 
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FIGURE 4 Crypt with wide neck Inflammatoiy and other changes as in Figu 
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In oul limited mateiial, we never saw association of these dilated ducts 
with disease of adjacent bionchial lymph nodes At times, anthroco-sili- 
cotic 01 fibiotic lymph nodes were found attached to the bionchial walls 
in aieas of ductal dilatation but fiom the histologic appeal ance this associa- 
tion was consideied foituitous 

These anatomic findings confiimed oui opinion that most of the mucosal 
holes found weie actually diseased excretory ducts Other facts pointed 
in the same diiection Caieful tomographic examination especially of the 
hilai legion of oui 49 patients failed to leveal enlargement of lymph nodes, 
1101 weie theie pathognomonic clinical oi roentgenologic signs of recent 
peifoiation By fai the greatest numbei of orifices noted weie coveied 
with noimal mucosa and showed only mucous secietion But also in cases 
showing signs of inflammation, puiulent secietion oi small tianslucent 
gianulations, these changes were piobably caused by an infection of the 
dilated ducts, since all these changes had disappeaied on subsequent ex- 
aminations Theie lemained, ultimately, only a hole coveied by noimal 
mucosa The fact that the appearance of these openings did not change 
even aftei one oi two yeais also seems to indicate that they were not due 
to bionchial fistulae 

In 22 patients the mucosal holes weie situated in the bionchus leading 
towaid the main lesion It is tiue that lymph node perfoiation at this 
location may be lesponsible foi the development of such a lesion, on the 
othei hand mucous gland involvement may be caused by the legional 
pai enchymatous piocess, so that this localization is not sufficient to differ- 
entiate the natuie of the bionchial lesion 

Only in seven of oui patients was a lymph node peif oration suspected 
although none of them showed the pathognomonic bionchoscopic appear- 
ance Holes were seen in all of them, some of which were moie than 3 
mm in diameter, and neaily all showed signs of severe inflammation and 
puiulent secretion foi a long time Where lepeated control examinations 
were done, we obseived that healing took place with scar foimation In 
addition, the clinical and/oi roentgenologic findings suggested an active 
specific process of the hilai lymph nodes Of these seven adults, one 
suffeied fiom piimaiy tubeiculosis, in four othei s the pulmonary lesions 
weie consideied as direct sequelae of the primary infection (post-primary 
lesions) and only two patients suffeied from a chionic phthisic form of 
tubeiculosis Appeal ance and development of the lesions is demonstrated 
by the following two typical cases 

Case 1 A 26 yeai old woman fiom Hungaiv was admitted following an acute epi- 
sode of fever, cough and weight loss X-ray film examination showed calcified lymph 
nodes between the right uppei and middle lobes and confluent patchy lesions with a 
prune-shaped cavity in the postero-lateral segment of the right lower lobe At the 
fiist bronchoscopy in Januaiy 1953, a hole was noted at the entrance of the right upper 
lobe bronchus, measuring 1x2 mm in diameter, partially coveied by granulation 
tissue Control bionchoscopies at 3-moiith inteivals disclosed a continuous diminu- 
tion in the size of the hole with epithelization in its depth In May 1964, only a funnel- 
shaped scar remained with dilated capillaries travel smg the area At this stage, a 
resection of the right lower lobe was performed During operation, a group of enlarged 
soft lymph nodes was palpated around the bronchi of the middle and upper lobes 
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CovchiHion In tins patient a cavernous pulmonaiy piocess in the right 
lowei lobe was piobablv a sequela of a bi onchogenous dissemination fiom 
peifoiated Ivmph nodes A lesidual peifoiation in the right upper lobe 
bionclius healed in the couise of a veai 


Caac ^ On loulino e\nminntion, a cavernous pulmonaiy piocess Avas discovered in 
a JO \cni old man fioni Rumania There weic no clinical symptoms, but tubeicle baciJh 
vcrc found in the sputum on laie occasions The roentgen pictuie, on admission, re- 
voalcd widcspi cad infillintivo and dense pcnbionchial chanpres in the apical and 
posteiior segments of the light uppei lobe Calcified lymph nodes veie noted close 
to the postenoi vail of the light uppei lobe bronebus On bi onchoscopic examination 
a ciator-sbaped opening, the sire of a iicc giain, \\as found on the medial wall of the 
I ipJit main bioncluis 2 cins bolou the cm inn The floor of the defect was coveied 
^uth purulent secietion Undei antnniciobinl tieatmcnt, constant inipiovenient of pul- 
nionaiy and bionchial changes vas noted Fue months following the fiist bronchoscopy, 
tlic fiooi of the defect vas co\eied b\ smooth gianulation tissue and the size of the 
opening diminished gradually “tflci 15 months, theic vas onlv a mucosal scai left 
with a contial dcpiession and capilhiiv dilatation The pulnionaiv piocess, at that 
time was npparenth aiieslcd, tlic pel ihionchial changes had completely disappeared 


Co}ichivo)} The bi onchoscopic appeal ance was highly suggestive of 
hilai Ivmph node peifoiation The pulmonaiv and peiibionchial changes 
in the light uppei loiie might have been i elated to the lymph node lesion 
Both lesions healed concomitantly 


DisciissiotJ 

In an <iiiali sis of 700 consecutive bi onchoscopies on adults suffeiing fiom 
pulmonaiv tubeiculosis we weie unable to find a single case showing the 
pathognomonic pictuie of lecent Ivmph node peifoiation into the bionchial 
lumen Howevei, we obseived a gi eat numbei of pathologic changes in 
the bionchial mucosa that could be classified as eithei suggestive or in- 
dued signs of lymph node peifoiation With legaid to the lattei theie 
aiises the question, if we aie allowed to diaw the conclusion that lesions 
like stenosis, gianulations, supeificial ulcerations oi slight alteiations in 
the appeal ance of the bionchial mucosa aie invaiiably caused by peifoia- 
tion of a tubeiculous lymph node, even in the piesence of so called typical 
clinical and loentgenologic findings The involvement of the bionchial tiee 
by a tubeiculous piocess may occui thiough vaiious pathways Extension 
of an inflammatoiy piocess fiom adjacent stiuctiues, cliiect implantation 
of contaminated mateiial fiom the lumen, hematogenous and lymphogenous 
dissemination into the bionchial wall, lymph node peifoiation is only one 
of the possible pathogenic mechanisms ' ’ Foi these reasons we excluded 
58 cases with stenosis, granulations, ulceiations oi "cushions fiom further 
analysis and we accepted only stai -shaped or funnel-shaped letiactions 
of the bronchial mucosa as possible remnants of a formei lymph node pel 
foiation We obseived eight such cases in oui senes 

As for so-called suggestive signs of lymph node peifoiation, we collected 
64 cases with abnoimal openings in the bionchial mucosa, an ^^^i^eiice 
similar to that reported fiom othei institutions, especially those that dit- 
ferentiate between definite perfoiations and mucosal holes, as eg Glit re 
Sanatorium (8 per cent) 

In only seven of oui patients we suspected peifoiations of a tubeiculous 
lymph node into the bronchial wall 
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The low incidence in oui mateiial may be due in pait to a diffeient pa- 
tient population Most of oui patients were new immigiants, adults with 
chronic pulmonary tubeiculosis of long standing In institutions, wheie 
moie adolescents aie admitted, suffeiing fiom the primaiy oi post- 
pi imary phase of tuberculosis typical lymph node peif orations will un- 
doubtedly be obseived with greatei fiequency 

The basic diveigence, however, derives fiom a diffeient inteipietation 
of the bionchoscopic findings We wondei whether many holes oi so-called 
fistulae included in the lecoids of othei authois, aie not actually diseased 
excretory ducts Pathologic changes in the bionchial glands with conse- 
quent cystic degeneration of the glands or enlaigement of the ducts occui 
certainly much more frequently in the adult than peif oration of caseous 
lymph nodes Especially peisons with long standing infections of the 
respiratoiy tiact and ceitainly those suffering fiom pulmonaiy tubeiculo- 
sis are liable to develop these changes We saw, of couise, such lesions 
also in non-tuberculous patients with chronic inflammatoiy changes in the 
respiiatory tiact, e g with chionic bronchitis, asthma and emphysema Of 
the SIX autopsy specimens with the typical holes, five showed evidence of 
severe chionic bionchitis With contiast filling of the bronchial tiee, we 
weie able to demonstrate the typical picture of ductal dilatation in a great 
many patients suffering fiom chronic cough, pointing possibly to a patho- 
genetic relationship 

Differentiation between lymph node peifoiation and enlaiged glandulai 
ducts IS often difficult only on bionchoscopic appeal ance In i aie instances, 
an actual perfoiation may heal and piesent a normal mucosal covering On 
the othei hand, active pathologic changes may occur within enlarged mu- 
cosal ducts in the absence of lymph node peifoiations Infectious mateiial 
may gain entrance into the glandulai duct from the bionchial lumen and 
give rise to inflammatory changes within the glands 

In doubtful cases one must not lely on one single bionchoscopy Addi- 
tional clinical and roentgenologic data must be evaluated befoie a definite 
opinion IS formed If, on contiol examinations, signs of inflammation 
disappeai and the calibei of the opening remains unchanged foi a long 
period the lesion is pi obably an enlarged duct 

A correct diagnosis of lymph node peifoiation is, however, of great 
importance since it has serious implications for the patient Major opera- 
tions e g may have to be postponed foi months An active perforation, 
peisisting after resection may lead to reactivation oi spiead of the specific 
process Careful bronchoscopic evaluation is theiefore mandatory piioi 
to operation and in doubtful cases, it is bettei to repeat the examination 
in ordei to ascertain the charactei of the bronchial lesion noted 

Lymph node perforation in the adult in all stages of the disease does, of 
course, occur though it is lare Seven of oui obseivations pi obably belong 
to this category The bronchoscopic obseivations alone weie highly sug- 
gestive and they were further suppoited by clinical and/oi i oentgenologic 
signs of active tuberculous disease m adjacent lymph nodes In the eight 
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c.ises, showing onlv lesidual scais, theie was found a distinct con elation 
between the scai and the dominant piilmonaiv lesion In five of these 
cases a calcified Ivmph node could be seen adjacent to the bronchial scar 
Still, theie was no indication as to the time of the lymph node peifoiation 
It might have taken place much eailiei, even dining childhood 

Conch(<iwn 

In oui e\peiience, peifoiations of tubeiculous lymph nodes into the 
bionchi aie laieh obseived on bionchoscopic examination of the adult, 
especiallv in patients sufTeiing fiom the chionic phthisic foim of pulmo- 
nai\ tubeiculosis Mucosal holes, howevei, as seen thiough the bioncho- 
scope aie moie fiequent and aie apt to be diseased excietoij’^ ducts lathei 
than fistulous tiacis fiom enseons Ivmph nodes We doubt theiefoie, that 
lepoits of fiequent bionchoscopic diagnosis of lymph node perfoiation aie 
convincing pi oof foi the vahditv of Schwait?’ concept of le-infection tu- 
beiculosis Fuithei clinical, bionchoscopic and caieful anatomic studies 
aie necessaiv in oidei to decide whethei peifoiations of lymph nodes in 
all stages of adult tubeiculosis aie so common as to lequiie a change in 
oui views concerning the pathogenesis of the disease 


SUMMARY 

Seven hundied consecutive bionchoscopies weie analyzed foi evidence of 
lymph node peifoiation into the bionchial tiee without finding a single 
case with the pathognomonic appeal ance Lesions suggestive of peifoia- 
tion weie seen in seven cases and eight piesented chaiacteiistic scars 
Additional clinical and i oentgenologic data coiioboiated the diagnosis in 
these 15 cases 

Pathologic openings in the bionchial mucosa weie found with about the 
same fiequency as in othei institutions (8 pei cent) Bionchoscopic, 
1 oentgenologic and anatomic featuies of these lesions aie leviewed and 
desciibed and then pathogenesis is discussed 

The difficulties in the intei pi etation of the bionchoscopic appeal ances 
of fistulous tiacts due to lymph node peifoiation and diseased excietory 
ducts of mucous glands aie noted 


RESUMEN 


Se hicieion 700 bioncoscopias consecutivas en busca de evidencias de 
peifoiacion de ganglios hacia el aibol bionquial sin encontrai un solo caso 
patognomonico poi la apariencia Se vieion lesiones sugestivas de pei- 
foracidn en siete casos y ocho piesentaban cicatiices caiacteiisticas Los 
dates clmicos y roentgenologicos adicionales coiioboiaion el diagnostico 
en estos 15 casos 

Se encontiaroii abeituias patologicas en la mucosa bionquial con la 
misma frecuencia apioximada que en otias instituciones (8 poi ciento) 


2iema7L By the time this aiticle was completed, anothei 400 
analyzed, bunging the total of patients examined to ovei one thousand Whereas th^ 
relative number of mucosal holes lemained faiily constant (7 t P ) 

not find a single case of definite oi suspected hrniph node peiforation 
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Las caiacteiisticas bi oncoscopicas, loentgenologicas y anatomicas de 
estas lesiones sob obieto de revision y su patogenia se discute 
Las dificultades eii la inteipietacion de la apaiiencia bi oncoscopica de 
los conductos fistulosos debidos a peifoiacion ganglionai y la distincion 
con los conductos excietoiios eiifeimos, se hacen notai 

RESUME 

700 bionchoscopies consecutives fment analysees poui lecheichei la 
pieuve de la peifoiation ganglionnaii e dans I’arbe bionchique sans qu’on 
puisse tiouvei un seul cas indiscutable La peifoiation pouvait etre 
suspectee dans sept cas et hint aiities piesenteient des cicatiices caiac- 
teristiques Des constatations cliniques et i adiologiques supplementaires 
fuient en faveui du diagnostic dans ces quinze cas 

Ces peifoiations pathologiques de la inuqueuse bionchique se piesente- 
ient avec enviion la meme fiequence que dans les auties conditions (8%) 
Les caiacteiistiques bi onchoscopiques, i adiologiques et anatomiques de 
ces lesions sont passees en levue et deciites et I’auteui dzsciite leui patho- 
genie 

II signale les difficultes d’lnterpietation bionchoscopique des fistules 
imputables a une peifoiation ganglionnaii e et des conduits excretoires 
des glandes muqueuses 


ZUSAMMENPASSUNG 

Es wuiden 700 auf einandei folgende Bionchoskopien analysiert auf 
Beweise einei Lymphknotenpei f oi ation in den Bi onchialbaum ohne dass 
ein einzigei Fall gef unden wuide mit pathognomonischen Eischeinungen 
Auf Peifoiation veidachtige Veiandei ungen waren in 7 Fallen zu sehen, 
und 8 boten chaiakteiistische Naiben Zusatzliche klinische und rontgeno- 
logische Daten bestatigten die Diagnose in diesen 15 Fallen 
Pathologische Offnungen in dei Bi onchialschleimhaut wurden in unge- 
fahr deiselben Haufigkeit gef unden, wie in andeien Anstalten (8%) 
Bionchoskopische, lontgenologische und anatomische Meikmale diesei 
Verandei ungen werden besprochen und beschrieben und ihie Pathogenese 
diskutieit 

Die Schwiengkeit in der Deutung des bionchoskopischen Aussehens- 
der Fistelgange infolge Lymphknotenperfoi ation und erkranktei Aus- 
f uhi ungsgange dei Schleimdrusen wii d erwahnt 
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SECTION ON 

CARDIOVASCULAR DISEASES 


Results of Open Heart Surgery with 
Elective Cardiac Arrest by Potassium Citrate in 
Patients with Congenital and Acquired Heart Disease* 

F MASON SONES, JR , M D , F C C P 
Cleveland, Ohio 

The use of elective cardiac an est in combination with a pump oxygena- 
tor makes possible bettei suigical exposure of the internal structuie of 
the heait than has evei before been achieved Meliose^ and associates in 
1955 lepoited a simple technique foi stopping the heart by the use of 
potassium citiate solution in laboiatory animals Woik in our laboiatoiy- 
confiimed that a mixtuie of twenty-five per cent potassium citiate solu- 
tion, diluted one pait to ten with blood, would pioduce complete asystole 
when injected into the coionaiy ciiculation 

The heart is isolated fiom the systemic circulation by occlusion of the 
vena cavae, and clamping the ascending aoita, after establishing the 
usual cannulations foi maintenance of the circulation with a pump oxy- 
genatoi The potassium solution is injected into the root of the aorta 
pioximal to the clamp, so that it rapidly pei fuses the coronal y circulation 
Complete asystole, with a soft, flaccid heart, occurs as soon as total per- 
fusion of the coronary artery bed has been accomplished The heart re- 
mains in asystole until the aoitic clamp is lemoved, permitting the potas- 
sium solution to be washed out of the coronaiy circulation by arterialized 
blood from the pump oxygenator Adequate pei fusion of the coronary 
arteiies with arteiialized blood, under essentially normothermic condi- 
tions, results in a piompt return of normal heait rhythm 
Achievement of adequate suigical exposure foi as long as 60 minutes 
in a quiet, leasonably dry field, inside any of the heait chambers, appeared 
to offer neaily unlimited possibilities foi the coirection of inti a-cardiac 
mechanical defoimities Since Febiuaiy, 1956, 80 open cardiotomies have 
been pei formed by Dr Donald B Elf lei and associates utilizing elective 
caidiac airest and one of four diffeient pump oxygenators undei the super- 
vision of Di Willem Kolff 

The purpose of this lepoit of initial lesults, presented from the view- 
point of a medical obseiver, is to lecoid the successful lesults, and point 
out some of the leasons foi clinical failuie Diagnostic and technical 
suigical pioblems will be stiessed because these aie most easily recognized, 

■'Piesented at the 23id Annual Meeting, American College of Chest Physicians, New 
Yoik City, May 29-June 2, 1957 

'■‘Fiom the Department of Cardiovascular Disease, The Cleveland Clinic Foundation 
and the Frank E Bunts Institute 
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but it IS evident that some of the most difficult and uniesolved aspects of 
the ovei.ill pioblem lemain m the field of piolonpred total body peifusion 
A hvelv and hetiJthv contioveisy, bej'ond the scope of this lepoit, still 
lages among the pioponenLs of vaiious oxygenatois, and supports the 
belief that a tiuly ideal method lemains to be found 
The anatomic pioblems dealt with, and the mortality encounteied in 
each gi oup aie listed in Table I While the basic natuie of the defect has 
an impoitant beaiing on suigical moitahty, this does not leflect othei 
impoittint factois such as age, bodv mass, myocaidial leseive, anoxia, 
pulmonaiv vasculai dise<ise, and degeneiative changes in the systemic 
cii dilation, which often pio\ed to be ciucial factois in achieving success 
01 failuie within each gioup The laigest number of patients (62 5 per 
cent) had intei ventiicular septal defects oi Tetialogj' of Fallot Nine 
patients had acquiied lesions, including one with an interventiiculai sep- 
tal defect due to septal mvocaidial infaiction The remaindei weie con- 
genital in oiigin The patients langed in age fiom two months to 58 years 
Body weight yaiied between seven and 190 pounds 
Caidiac catheteii/ation was peifoimed on all patients pie-opeiatively 
Duiing cathetei ization, selective caidioangiogiams weie photogiaphed on 
35 mm motion pictuie film at 54 fiames pei second, using a 5 inch image 
amplifiei This could not be done successfully in many adult patients 
with veiv laige hearts, but proved to be helpful in establishing anatomic 
diagnoses in chikUen 


TABLE I 


Diagnosis 

] Intel vcntnciilni Septal Defect 

2 Tctialogy of Fallot 

3 Intel atnal Septal Defect 

(a) Ostium Piimum with Miti«l Regiiigitntion 

(b) Ostium Secundum wth Mitial Stenosis 

(c) Ostium Secundum 

(d) With Anomalous Pulmonaiy Veins 

4 Valvulai Pulmonic Stenosis 
(a) With Intact Septa 

(b) With Inteiatiial Septal Defect 

5 Infundibula! Pulmonic Stenosis with Intact Septa 

G Aoitic Stenosis 
(a) Congenital 

(b) Rheumatic 

7 Mitial Reguigitation 

(a) Ruptuied Choidae Tendineae 

(b) Congenital Cleft-antexioi Leaflet 

(c) Rheumatic 

8 Collected Tiansposition of Gieat Vessels 

(a) Single Ventiicle 

(b) Pulmonic Stenosis and Multiple 

Intel ventiiculai Septal Defects 

9 Pulmonaiy Hypei tension 

( a) Suspected Intia-caidiac Tumoi 
10 Tiansposition of Gieat Vessels 
TOTAL 


Patients Suivived Dead 


31 21 10 

19 12 7 


4 2 2 
2 0 2 
2 11 
1 0 1 


1 1 0 

2 2 0 

1 i 0 


2 2 0 

5 14 


1 1 0 
1 1 0 
2 0 2 


1 0 1 
1 0 1 


1 0 1 

3 0 0 

80 45 35 
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Intel venU iculw) Septal Defects 

Thiity one patients weie selected foi closuie of inter venti icular septal 
defects Utilizing cine-caidioangiogiaphy, an attempt was made to dem- 
onstiate the relationship of the aortic and pulmonary valve iings to the 
plane of the venti iculai septum Patients with evidence of moie than 
50 pel cent dexti aposition of the aoita, and those in whom the lesion 
anatomically was proved pie-opeiatively to be a single ventricle were 
excluded as candidates for surgery Those with small shunts (pulmo- 
nary blood flow less than twice the volume of systemic blood flow) and 
resting pulmonary artery systolic pressures below 45 mm Hg were not 
considered surgical candidates 

Patients were divided into two groups depending on the presence or 
absence of severe pulmonary hypertension 


TABLE II— INTERVENTRICULAR SEPTAL DEFECTS WITH 
PULMONARY HYPERTENSION 

(Pulmonary Artery Pressure Higher Than 70 Per Cent of Systemic Pressure) 





Pressure 

Oxygen 

Pulmonary A-V Difference 



Age 

Weight 

P A 

P A 

Systemic A-V Differ ence Result 

1 

H K 

7 yrs 

60 lbs 

74/40 

106/62 

0 45/1 9 

Defect closed 

2 

J M 

5 yrs 

26 lbs 

124/64 

140/62 

1 75/3 5 

Defect closed 

M 

ram 

3 yrs 

30 lbs 

80/16 

115/60 

14/4 4 

Defect closed 



2 yrs 

30 lbs 

75/33 

95/54 

1 0/2 4 

Defect closed 

6 

w z 

4 yrs 

29 lbs 

112/64 

117/73 

2 0/3 55 

Defect closed 

6 

M E 

11 mos 

14 lbs 

87/30 

78/44 

2 9/5 5 

Coal ctation 
excised Possible 
incomplete 
closure 

7 

R G 

4 yrs 

29 lbs 

76/35 

92/68 

0 9/3 2 

Defect closed 

8 

R P 

4 yrs 

33 lbs 

84/41 

102/52 

1 6/4 05 

Defect closed' 

9 

L C 

4 yrs 

29 lbs 

89/42 

110/65 

3 6/4 5 

Died — congestive 
failure Pul- 
monary vascular 
disease 

10 

L R 

2 yrs 

25 lbs 

88/2 

104/48 

7 6/3 0 

Died — fibro- 
elastosis Pul- 
monary vascular 
disease 

11 

M D 

4 yrs 

35 lbs 

86/50 

92/42 

4 0/4 0 

Died — congestive 
failure Pul- 
monary vascular 
disease 

12 

J K 

6 mos 

9 lbs 

88/48 

92/58 

0 9/2 65 

Died — anoxia 
Pulmonary 
cystic disease 

13 

J P 

11 yrs 

58 lbs 

85/54 

108/65 

1 5/3 3 

Died — subacute 

bacterial 

endocarditis 

14 

N W 

27 yrs 

125 lbs 

108/64 

113/70 

0 5/5 2 

Died — single 
ventricle Incom- 
plete closuie 

A-V block 


Post-opeiative catheteiization 
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Foul teen patients (Table II) had measuied pulmonaiy arteiy piessuies 
which exceeded 70 pei cent of svstemic piessuies The lelationship be- 
tween pulmonaiv and svstemic blood flows was caiefully evaluated, and 
pioved to be a most impoitant factoi in detei mining: the piesence oi ab- 
sence of iiie\eisible pulmonaiy vasculai disease Actual blood flow meas- 
uiements could not be made because many of the patients weie too young 
to coopeiate in the measuiement of oxygen consumption It was possible, 
howevei, to me.isuie pulmonaiv and svstemic aiteiio-venous oxvgen diffei- 


TABLE III— INTERVENTRICULAR SEPTAL DEFECT WITH 
MODERATE PULMONARY HYPERTENSION 
(Piilnion!U\ Aiteiv Picssmc Louet Ilian 70 Pei Cent S\‘;temic Piossuie) 







PiesMiie 

PA FA 

Owgen 

Piilmon.il \ A-V 0. 

DifTeicnce 




Age 

Weight 

Sestomic A-V 0. 

DilTcionce Result 

1 

B 

I 

10 nios 

16 Ihs 

58/20 

00/50 

0 7/3 4 

Defect closed 

2 

R 

M 

8 ms 

11 Ihs 

32/lG 

108/02 

2 0/4 4 

Defect closed 

'J 

J 

G 

5 ms 

38 lbs 

57/20 

112/G2 

0 0/3 7 

Defect closed" 

4 

D 

C 

3 ms 

24 llib 

35/14 

112/G2 

1 7/4 5 

Defect closed 

~ 

N 

"s 

3 VI s 

32 lbs 

CG/20 

134 /CO 

0 4/3 3 

Defect closed"^ 

G 

K 

B 

18 mob 

21 lbs 

54/21 

102/55 

0 8/3 3 

Defect closed" 

7 

R 

D 

6 jis 

54 lbs 

42/11 

108/60 

1 1 /3 3 

Shunt peisists’" 

8 

M 

H 

7 vis 

40 lbs 

52/28 

112/70 

2 1/40 

Defect closed 

a 

C 

E 

22 mos 

28 lbs 

55/20 

100/50 

1 75/2 3 

Pi obable incom- 
plete closuie 

10 

K 

M 

3 yis 

31 lbs 

07121 

110/50 

11/30 

Defect closed' 

11 

M 

C 

3 VI s 

32 lbs 

45/11 

118/50 

3 0/4 1 

Defect closed 

12 

P 

L 

4 VIS 

37 lbs 

GO/26 

132/90 

0 7/3 1 

Defect closed 

13 

F 

G 

48 yis 

152 lbs 

G3/23 

13G/92 

1 1/4 G 

Septal infaic- 
tion Possible 
incomplete 
closuie 

14 

W 

H 

15 mos 

21 lbs 

42/20 

96/62 

2 75/5 6 

Died — light ven- 
tiicle occluded 

15 

B 

R 

7 mos 

7 lbs 

42/22 

87/43 

0 9/3 3 

Died — A-V 
block Multiple 
IVSD plus 

I A S D 

16 

T 

P 

9 yis 

38 lbs 

62/14 

112/68 

1 7/2 9 

Died — lespiia- 
toiy acidosis 

Seveie kypho- 
scoliosis Myo- 
caidial neciosis 

17 

J 

K 

3 yis 

27 lbs 

68/20 

102/58 

3 3/5 7 

Died — focal 

myocaidial 

neciosis 


Post-opeiative caidiac catheteiization 
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ences When the pulmonaiy A-V diffeience is lowei than systemic A-V 
diffeience, pulmonaiy blood floY exceeds systemic flow, and high pulmo- 
naiy aiteiy piessuies may be expected to fall with successful closure of 
the shunt If the pulmonaiy A-V oxygen diffeience approximates oi ex- 
ceeds the systemic A-V oxygen difference, pulmonaiy hypei tension is due 
to high pulmonaiy vasculai lesistance, and closuie of the septal defect 
cannot lesult in a letuin towaid noimal dynamics Thiee of the 14 pa- 
tients with seveie pulmonaiy hypei tension piesented this pictuie (Table 
II, 9, 10, and 11) All died in the immediate post-opeiative peiiod Of 
the 11 who demonstiated high pulmonaiy flows, three died, one of bac- 
teiial endocaiditis (Table II, 13), one because he pioved to have a single 
ventiicle which was an impossible technical pioblem (Table II, 14), and 
one (a six month nine pound infant) of ventilatory insufficiency compli- 
cated by cystic disease of the lungs (Table II, 12) 

Of eight suiviving patients with seveie pulmonaiy hypei tension, clini- 
cal evidence of successful closuie is piesent in seven In two of these, ana- 
tomic collection has been confiimed by post-opei ative cathetei ization and 
caidioangiogiams One patient in this gioup shows clinical manifesta- 
tions of a lesidual left to light shunt 

Of 17 patients with pulmonary aiteiy piessuies lowei than 70 per cent 
of systemic piessuies, 13 (76 4 pei cent) suivived opeiation (Table III) 

Foul patients in this gioup died foui houis to seven days aftei opeia- 
tion 

1 (Table III, 14) This child had an anomalous papillaiy muscle oi modeiatoi band, 
which crossed but did not obstiuct the light ventriculai outflow tiact pie-opeiatively 
It was caiefully pieseived and the defect was closed The child died in acute light 
heart failuie eight houis latei At post moitem examination, the muscle was found 
obstructing the light ventiiculai outflow tiact, which was reduced in diametei as a 
lesult of closuie of the septal defect Similai pioblems, encounteied since, have been 
solved by excision of such modeiatoi bands without recognizable sequellae 


TABLE IV—INTERVENTRICULAR SEPTAL DEFECT 
(Pie- and Post-opei ative Cathetei ization Data) 



Arterial 0 

Per Cent 
Saturation 

Pulmonary 

Artery 

Pressure 

Systemic 

Pressure 

0\y8'en 

Pulmonarj A-V 0 Difference 

Systemic A-V 0, Difference 

1 

J M 

pie-op 

86 

124/64 

140/62 

175/3 5 


(5 yrs ) 9 mos 

post-op 

94 

41/11 

110/55 

2 8/2 8 

2 

R P 

pi e-op 

90 

84/47 

102/55 

1 6/41 


(4 yis ) 8 mos 

post-op 

94 

39/10 

104/60 

3 7/3 7 

3 

N S 

pie-op 

88 

66/20 

134/60 

0 4/3 3 


(3 yis ) 7 mos 

post-op 

95 

30/13 

132/64 

3 2/3 2 

4 

K M 

pi e-op 

90 

67/21 

103/50 

1 1/3 0 


(3 yis ) 9 mos 

post-op 

95 

36/6 

124/62 

4 1/4 1 

5 

J G 

pi e-op 

92 

57/20 

112/54 

0 9/3 7 


(5 yis ) 7 mos 

post-op 

96 

31/13 

118/60 

2 8/2 8 

6 

K B 

pi e-op 

84 

54/21 

102/55 

0 8/3 3 


(18 mos ) 7 mos 

post-op 

90 

18/9 

100/58 

2 55/2 55 

7 

R D 

pi e-op 

93 

42/11 

108/50 

1 1/3 3 


(5 yis ) 7 mos 

post-op 

94 

35/1? 

118/56 

0 6/3 5 
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2 (Ttiblc III, 15) A bcvon montli infant wei^rlunpr se%en pounds was Known to have 
a ciinplnnKinatic hoinia in addition to scpai.ite inteuenti iciilai and interatrial septal 
defects At opeiation she pio\cd to have two vontiicuJai defects instead of a sintrle 
one anticipited Both septa weie closed Aftei the lieait was allowed to beat she 
showed peisistent hvpotension, lnpo\in, and A-V block She nevei leRamed conscious- 
ness Small bod\ mass .ind imibilitv to maintain adequate ventilation contributed to 
the pioblcm 

'1 (T^ble in, 10) This irnl had seceic kyphoscoliosis Hei septal defect was easily 
closed Post-opeiatneh siic dc\ eloped biocbeniital chan|res chaiacteiistic of seveie 
lespiialon acidoMs Despite eieiy cffoit at mechanical assistance, this cou d not be 
conti oiled On the fifth post-opciaticc day, pioRicsbivc conRcstivc manifestations ap- 
jieaicd and slie died on tlie scienth da\ Post moitcm examination levealed seveie focal 
mvocaidial nociosis, which to dale, icmaiiis unexplained 

4 (Table III, 17) A thiee \cai old bo\ decelopcd pei sistent supi a-ventiicular tachy- 
caidia font houis .iftei a satisfactoic sinus iluthiii liad been established He died 
suddenh 10 iiouis aftei opeiation Post moitcm examination iciealed medial hvper- 
tiojiln of the iitilnionati aitciioles, Imt no intimal chanpes Theie was se\eie acute 
focal iinocaidml ricciosts, which is unexplained 


The lattei two patients piesent a pioblem which we believe is lelated to 
aitificial pel fusion We do not believe this is due to the use of potassium 
citiate, since we have seen it in patients who have had aitificial perfu- 
sion w’lthout induced caidiac aiiest 


Of 13 suiviving patients wnth mild to modeiate pulmonaiy hypei tension, 
10 have had anatomic closuie of the defect In tw'o, clinical study indicates 
that incomplete closuie has been obtained, and in one, post-opeiative 
cathetei izution demonsti ated peisistence of the defect 

Table IV sliow's the post-opei alive cathetei ization data of seven patients 
fiom both gioups seven to nine months following opeiation All but one 
have had excellent suigical lesults wnth giatifving i eductions in pulmo- 
naiy aiteiv piessuie and eiadicaiion of shunts 

Table V summaiizes the lesults in 31 patients of both gioups In 
Gioup I (patients wnth seveie pulmonaiy hypertension) no patient with 
low’’ pulmonaiv aiteiy flow suivived the immediate post-opeiative peiiod 
On the othei hand, the lesuIts in Gioup I patients wntb high pulmonaiy 
flows appioximated those obtained in patients wuth lowei pulmonary pies- 
suies The piesence of pulmonaiv hvpei tension, theiefoie, should be 
consideied a valid conti a-indication to suigeiy unless it is also demon- 


sti ated that 


TABLE V— INTERVENTRICULAR SEPTAL DEFECTS— 31 

PATIENTS 

GROUP I Pulmonaiv Aiteiv Piessuie Highei Than 70 Pei Cent of Systemic Piessuie 

No Suivived Dead 

No Pei Cent No Pei Cent 

A L.OW Pulmonaiy Blood Flow 

3 

0 0 

3 100 

B High Pulmonaiy Blood Flow 

11 

8 72 8 

3 27 2 

TOTAL 

14 

8 57 2 

6 42 8 

GROUP II— Pulmonaiv Aiteiy Piessuie 

Lowei Than 70 Pei Cent of Systemic Piessuie 

No 

Suivived 

No Pei Cent 

ueau 

No Pei Cent 

High Pulmonaiy Aiteiv Plow 

17 

13 76 4 

4 23 6 

TOTAL — Gioups I and II 

31 

21 67 8 

10 32 2 
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1 Pulmonaiy aiteiy blood flow is low because of fai advanced 
pulmonaiy vasculai disease 

2 The aoita oi pulmonaiy arteiy is too fai tiansposed to 
pel nut closuie of the defect 

3 The patient has a single common vetnculai chambei, which 
at piesent constitutes an impossible technical pioblem foi sui- 
gical collection 

Tetralogy of Fallot 

The 19 patients classified as Tetialogy of Fallot all had inteiventiiculai 
septal defects with one oi moie obstiuctions in the light ventiiculai out- 
flow tiact causing a systolic piessuie giadient between the light ventii- 
cle and pulmonaiy aiteiy In some theie was significant ovemding of 
the aoita, but in most the aoita aiose entiiely fiom the left ventiicle 
Right to left shunts weie piesent at lest in all but one patient Two pa- 
tients had co-existing left to light shunts The type of stenosis was classi- 
fied as valvular in two, infundibulai in 10, infundibulai and valvular in 
six, and infundibulai with h 3 '^poplastic valve ring in one patient 
At operation this gioup of patients showed inci edible variations in 
internal stiuctuie, and it has become piogiessively moie evident that 
the goal of lestoiation to noimal caidio-dynamics is moie easily discussed 
than achieved Seven patients (36 pei cent) died five houis to 31 days 
post-opei atively The causes of death weie defined as follows 

1 Agenesis of the left pulmonaiy aitery was uniecogmzed by 
pie-opeiative studies Death due to anoxia 

2 Peisistent complete A-V heait block occuiied following cai- 


TABLE VI— TETRALOGY OF FALLOT 
(Pie- and Post-opeiative Catheteiization Data) 




Pressures 

Arterial 0 

Per Cent 
Saturation 

Pulmonary A-V Difference 

R V 

P A 

Sistemic A V Difference 

1 

R B 

pi e-op 

104/3 

12/6 

82 

4 8/2 9 


(6 yis ) 

13 mos post-op 

38/2 

37/25 

97 

3 5/3 5 

2 

P B 

pi e-op 

77/2 

31/15 

81 

3 35/1 6 


(5 yis ) 

9 mos post-op 

27/2 

27/13 

97 

3 9/3 9 

3 

R W 

pi e-op 

92/2 

22/12 

77 

9 3/5 2 


(9 yis ) 

6 mos post-op 

87/7 

44/10 

92 

2 7/3 8 

4 

M C 

pre-op 

89/4 


72 

6 5/3 0 


(14 mos ) 

7 mos post-op 

108/6 

38/10 

94 

3 9/5 6 

5 

D L 

pie-op 

108/6 

17/2 

88 

5 7/4 6 


(5 yis ) 

8 mos post-op 

140/6 

38/12 

90 

3 0/4 2 

6 

D B 

pie-op 

104/3 


81 

9 7/6 0 


(12 yis ) 

4 mos post-op 

98/3 

34/8 

97 

3 4/4 6 

7 

R G 

pi e-op 

116/6 

24/12 

74 

10 1/6 5 


(10 yis ) 

4 mos post-op 

78/10 

57/17 

93 

2 2/3 4 

8 

J D 

pi e-op 

115/9 

35/17 

92 

2 3/3 2 

__ 

(8 yis ) 

8 mos post-op 

118/12 

110/42 

92 

2 6/6 6 
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(liac lesuscilation in two patients One died with hypoten- 
sion, seveie .inoxia, and inti actable biadvcaidia 12 houis aftei 
ojici.ition The othei died suddenl\ 31 days posl-opeiatively 
.iftei a slow .ijid difticult lecov'ciy fiom opeiation 

3 Cei ebi.il edema led to genei.ili/jcd muscle spasm, positive pyia- 
mid.il tiact signs, and death five horns post-opeiatively Theie 
Moie no geneiali/ed svstemic changes The exact cause le- 
mams obscuie 

4 Sudden dCtith due to as\ stole 12 hoiii s aftei opeiation occuiied 
immedialeh following tiacliial aspiiation Post moitem ex- 
amination levealed wide excision of infundibulai pulmonic 
stenosis and closuie of ventiicular septal defect Theie weie 
no congestive changes No obstiuction Mas piesent in the 
tiacheo-bionchial tiee 

5 Rapid de\elopment of pulmonai v congestive changes, hvpoxia, 
and death 20 houis aftei opeiation occuned in one child Post 
moitem ex<imin.ition letealed seveie acute focal mvocaidial 
neciosis The cause is unknown 

6 Peisistent cvanosis, supiaventiiculai tachvcaidia, and pio- 
giessive puimon<iiv congestive changes occuned in one child 
who died 30 houis aftei surgeiv Post moitem examination 
M'as not pel mitted 

Of 12 suiMving patients, 10 show cleai-cut evidence of functional im- 
piovement, as judged by disappeaiance of cvanosis and polycj’fhemia, 
legiession of digital clubbing, and a lemaikable mciease in phj’’sical capac- 
itv foi exeicise We weie concerned about an associated inciease in ovei- 
all heait size tvhich h.is peisisted in nine patients 

Eight patients have been catheteiized foiu to 13 months since opera- 
t on Table VI summaiizes the lesults of this studv Complete anatomic 
and physiologic collection has been achieved in tivo patients (Table VI, 
1 and 2) In four patients (3, 4, 5, and 6) the inteiventiiciilai septal 
delect lemains open, and pulmonaij^ blood floiv has been inci eased because 
of a 1 eduction in the seventy of obstiuction in the light ventiiculai out 
flow tiact A significant degiee of stenosis peisists, howevei, piotecting 
the pulmonai y vasculai bed fiom the full effects of high piessuie and flow 
Patient numbei seven still has a laige intei ventiiculai septal defect with 
moie effective excision of his infundibulai stenosis He has moderate 
pulmonai y hypei tension Although his cyanosis has disappeaied, his 
activity toleiance has not impioved in the same degiee as that noted in 
the fiist six patients Patient numbei eight developed congestive heait 
failuie thiee weeks post-operatively She still has a laige septal defect 
with seveie pulmonai y hypei tension because theie is no residual obstiu(> 
tion at the pulmonai y valve Her functional status has deterioiated an 
a second attempt to close the septal defect is planned in the neai futiue 
Fiom the above it would appeal that the seventy of right ventriculai 
outflow tiact obstruction may be lelieved, but that closuie of inteiventiic- 
ular septal defects in patients with Tetralogy of Fallot is a much more 
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difficult pioblem than that piesented by uncomplicated septal defects 

It IS oui belief that failuie to budge the gap of the defect with a pios- 
thesis IS lesponsible foi these technical failuies Although it is usuallj 
unnecessaiy and undesiiable to use a foieign body foi closuie of uncom- 
plicated ventiiculai defects, this couise is now being followed in patients 
with Tetialog}’^ of Fallot 

Into atonal septal defect was thought to be the piimaiy lesion in nine 
patients who lequued elective aiiest 

Ostimn poionuon defects with initial legmgitation have been encoun- 
teied in foiu patients 

1 The significance of mitial reguigitation was not appieciated m a seven yeai old 
boy with a laige left to light shunt at the atiial level His septal defect was caiefully 
closed, avo ding both the mitidl and tiicuspid valves Post-opeiatively he had peisistent 
A-V heait block and developed piogiessively seveie pulmonaiy congestive changes 
which could not be conti oiled by medical management Mitial leguigitation was lecog- 
nized as the basic cause of his incieasing difficulties, but his heait block and pulmonaiy 
status piecluded le-opeiation Post moitem examination levealed a cleft in the aoitic 
leaflet of the initial valve His atiial septal defect was closed The lungs showed 
hemoiihagic pulmonaiy edema 

2 A 12 veai old boj presented a siniilai pictuie to that noted above His atiial 
defect was closed and he lapidlv developed congestive manifestations and oithopnea 
Heait catheteiizatioii showed a use in pulmonaiy aiteiy piessure fiom 23/6 mm Hg, 
befoie closuie of his atiial defect, to 57/26 mm Hg Pulmonaiy aiteiy vvedge pressuies 
lose fiom 8 mm pie-opeiativelj to 26 mm His left to light shunt had been abolished 
A second open caidiotomi was peifoimed via the left atiium A descent shaped pios- 
thesis was sutuied ovei the medial commissuie of the mitial valve aiound the valve 
annulus This effectively conti oiled the localized type of i egurgitation piesent His 
lecoveri fiom the second peiiod of elective caidiac aiiest was lemaikably piompt 
His heait size has been i educed by 25 pei cent All congestive manifestations have 
disappeared 

3 Mitial leguigitation due to a giossly dilated mitial valve ring was recognized 
at opeiation in a 17 yeai old boy ivith an inteiatiial defect The medial commissure 
of the valve ivas partially closed by diiect sutuie The atiial defect was closed He 
developed pulmonaiy edema and died 18 houis latei Post moitem examination levealed 
that both sutuie lines weie fragmented 

4 Mitial leguigitation was found to be piesent in a 50 yeai old man with an ostium 
primum defect An Ivalon sponge prosthesis was sutuied to the mitial valve annulus 
above the medial commissuie, and the defect was closed He has made an excellent 
lecoveiy 

These patients demonstiate the impoitance of recognizing and coriect- 
ing mitral leguigitation when it co-exists with interatiial septal defects 
The combination is not unusual Exact pre-operative diagnosis of this 
combination of lesions is at present difficult and unieliable Careful ex- 
amination of the mitral valve in eveiy patient befoie pioceeding with 
closuie of interatrial defects appears to be the suiest method of diagno- 
sis available at this time 

Ostium secundum defects ivith initial stenosis (Leutembachei’s syn- 
drome) have been encountered on two occasions 

1 A seven month infant weighing 10 pounds proved to have congenital mitral stenosis 
and a large inteiatiial septal defect with a left to right shunt at the atiial level Con- 
gestive manifestations could not be controlled on medical management The mitial 
valve was approached through the defect from a light atiial caidiotomy The valve 
was split by fingei fractuie and the atrial defect was closed Despite tiacheotomy, it 
was impossible to keep the lungs adequately expanded and the child died on the sixth 
post-opei ative day At post mortem examination the atiial defect was closed The 
anteiioi commissure of the mitral valve was split 0 8 mm and the valve opening ivas 
adequate Pulmonary edema and atelectasis were the causes of death in this infant 
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2 A ,]'l \eij ol<l liousewife, \wtli .i liistoij' of con^jestive manifestations of five 
^ •jcen at bed lost foi two %cais The heait uas more than 80 pe^ 

cent Iaif,ei than anticipated She had a lai^c left to ii):cht shunt at the atiial level 
At opeintjon scveic- mitiaJ stenosis, niild initial ie«-uifritation, and a larpe inteiatiial 
septal defect w Cl c found The mitial valve was fiactuied and the defect closed She 

PO'-t-opciatne da\, uhen she expiied sud- 
denlj Adequate closuie of the defect and a good mitial commissuiotomy weie demon- 
strated at post moi tern esammation Micioscopic study of the heait muscle shoved 
the piesence of acute focal nnocaidial neciosis Death was piobably caused bv a 
veiitiicular aiilnthmin 


Uvcoviplicated ostmin secundum defects have usually beeu closed with- 
out the use of electne caidiac aiiest In two patients with unusually 
laige secundum defects, potassium citiate was used One lecoveied un- 
eventfully The second patient, a 37 veai old woman, had a bidiiectional 
shunt at the ati lal level with pulmonai v and systemic blood flows of nearly 
equal magnitude Hei pulmonai j aiteiy piessuie pie-opeiatively was 
146/60 mm Hg 

The defect was closed Post-opeiatively she did not dev^elop piogiessive 
congestive manifestations as we feaied She complained of paioxj^smal 
bouts of ail hungei, and duiiiig these episodes became mildly cyanotic 
On the fifth post-opeiative dav, she had a convulsive seizuie and died 
Hei atiial defect was 4 3 cm in diametei No othei defect was piesent 
Micioscopic study of the lungs showed medial hvpeitroph}^ of the small 
pulmonai V aiteiioles with intimal piolifeiation to the point of total oc- 
clusion in many aieas Hei pulmonai y vasculai disease was iiieveisible 


Inteiatiial Septal Defect with Anomalous Pulmonai y Veins 

The diagnosis of anomalous pulmonary venous diainage to the light 
atiium fiom the light lung was established by pie opeiative study in a 
12-yeai-oId boy His inteiatiial septal defect was not demonstiated pie- 
opei atively 

At opeiation the light uppei and middle lobe pulmonaiy veins dzained 
into the light atiium posteiioi to the supeiioi vena caval oiifice A 
very high inteiatiial defect was found in close pioximity to the anomalous 
vein orifices Repair of the defect was accomplished by suture of the 
right atiial wall into the defect so that the pulmonary veins weie diiected 
into the left atiium 

Foui houis after operation, he developed acute pulmonaiy edema and 
it was feared that thiombosis of the involved pulmonary veins had oc- 
curred He died two houis latei 

Post mortem examination demonstiated that the pulmonaiy veins were 
patent Microscopic study showed seveie acute focal myocardial necro- 
sis The most severe lesions weie in the sub-endocaidial aiea of the left 
ventricle The cause of death was acute left ventiiculai failure 


Valvulai Pulmonic Stenosis with Intact Septa 

Since ventriculotomy is not lequiied, elective cardiac arrest is usually 
not used for these patients Occasionally, howevei, it may be helpful 

1 A 30 year old woman with congestive heait failure and more than 
caidiac enlargement due to pulmonic stenosis had severe tricuspid reguigia ^ , 

complicating lesion Her pulmonaiy valve was opened by the usual supra- 
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appioach Her heait was aiiested and hei tucuspid insufficiency was collected by 
diiect sutuie of one comniissuie thiougli a light atiial caidiotomy She made an ex- 
cellent lecoveiv 

Valvidai Pulmonic Stenosis with Inteiatnal Septal Defect 

Elective caidiac aiiest has been used m two patients with this combina- 
tion of defects though it is usually not lequiied 

Both patients made uneventful lecoveiies and aie believed to be noi- 
mal 

Infnndxbulai Pnhnome Stenosis ivitli Intact Septa 

This lesion is encounteied laiely A pi e-opei ative diagnosis of Eb- 
stein’s malfoimation of the tucuspid valve was made in a 42-yeai-old 
woman with congestive manifestations of 12 yeais' duiation She was 
found to have an intact ventiiculai septum with hypei trophied modera- 
toi bands extending acioss the inflow tiact of the right ventricle The 
pulmonaiy valve was noimal The obstructing bands, having the ap- 
peal ance of anomalous papillaiy muscles, weie excised The patient le- 
coveied, but time foi adequate evaluation of the ultimate has not yet 
passed 

Aoitic Stenosis 

Foi seveicil yeais the supia-valvulai appioach to mechanically seveie 
aoitic stenosis had been used, without lesoiting to the use of a pump 
oxygenatoi oi elective caidiac aiiest Suigical evaluation and collec- 
tion of these lesions was attempted on the basis of palpation of the valve 
fiom above, and left a gieat deal to be desired It was anticipated that 
the use of a pump oxygenatoi and elective cardiac aiiest would peimit 
a much moie definitive suigical appioach to this lesion under diiect vision 

Congenital Aoitic Stenosis 

Two patients, aged 11 and 18 yeais, have had aoitic valvulotomy foi 
congenital aoitic stenosis Excellent visualization of the valves was ob- 
tained Satisfactoiy valvulotomies weie perfoimed without the produc- 
tion of aoitic leguigitation, and they have made uneventful lecoveries 

Rheumatic Aoitic Stenosis 

Rheumatic aoitic stenosis has been approached on five occasions 

1 The fiist patient was a 35 yeai old woman with seveie aoitic stenosis who had 
been in congestive failure Theie was no histoiy of angina pectoiis The poster loi 
commissure was incised to the valve iing A second incision was made through the 
anteiioi cusp, which was not exactly in line with the adjacent commissuie One houi 
aftei opeiation, signs of seveie aoitic leguigitation appeared with a fall m diastolic 
pressure to zero She died five hours later in pulmonary edema Post mortem exami- 
nation revealed aortic regurgitation due to incision of the anterior valve cusp There 
was also far advanced coionaiy artery atherosclerosis 

2 A 31 year old man recently developed congestive manifestations due to calcific 
aortic stenosis At operation two of the commissures were precisely incised During 
the procedure the incision in the aorta extended downward toward the valve ring 
close to the orifice of the right coionaiy aiteiy The aorta was closed, hut when the 
aoitic clamp was removed to perfuse the coionaiy aiteiies, it was not possible to 
re-establish an effective heart beat Post mortem examination revealed that a sutuie 
used in closing the aortic incision obstructed the right coionaiy aiteiy 

3 A 53 year old man had syncopal attacks, seveie angina pectoris, calcific aortic 
stenosis, and geneialized arteriosclerosis At operation the left subclavian aiteiv was 
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used foi utoiial tannuhilion Eall^ in the peiiod of cauliac anest, he suffeied a dis- 
section of the aoita fioni the left suhchiMan aiteiy extending pioximallv to within 
^ cm of tlie valve iing and distallv down the thoiacic aoita foi a distance of 17 cm 
\\hcic It Icinunated in iiiptiiie hacK into the aoita The valvulotomy was completed 
hiiiiiedh undei stiess A noimal heait ihythm was le-estahlished He died suddenly 
on the thud day aftei opeiation aftei all vital signs had stabilized Autopsy showed 
no cMdencc of bleeding fioin the dissecting aneuiysni The valvulotomy was inadequate 
Jheie was no e\idenco of nnocaidial infaiction, but extensive atheioscleiotic changes 
weie picsont in all majoi blanches of the coionaiv aiteiies A ventiiculai arihythmia 
IS bolio\cd to lime been the immediate cause of death 


4 A 41 \eai old man with seveic angina pectoiis of two months duration had calcific 
aoitic stenosis An aoitic sahulotonn was pcifoinied without difiiculty On the second 
post-opcialnc dav, ho suddenly developed nalloi, became dj’-spneic, and died wnthm 30 
seconds Post moitem examination icvealed an adequate \alvulotomv Coionaiy atheio- 
sclciosis was piesent imolving the pioxmial blanches of all vessels with 30 pei cent 
to 50 pci cent occlusion Death was due to caidiac aiilivthmia 


5 A 58 ^eal old woman had lepeatod s\ncopnl attacks due to calcific aoitic stenosis 
She icco\oicd fioin opeiation without incident She has had no moie sjmcopal attacks 
in the se\cii months since opei ilion and has shown an excellent improvement in 
.ictnitv tolciancc 


It IS widelv accepted that ang-ina pectons occuis as a lesult of seveie 
aoitic stenosis When this lesion is piesent, and evidence of pievious 
mvocaidbil infaiction is absent, ne hate been hopeful that collection of 
the vahe lesion ttoiild lesult in impi ovement Fiom the above, it is 
evident tli.it vei\ seteie ai tei losclei otic heait disease mav co-e\ist with 
aoitic stenosis, and that angina in these patients mav be due to this, lathei 
than the v.ihe lesion Bettei diagnostic methods foi defining the status 
of the coionaiv cii dilation in such patients aie essential to the solution 
of this pioblem 

Mifial Reqm gitntion 


Ricptined CJioidae Tcndineac 

1 A 54 voai old man had nevci expeiieiiced majoi iheumatic manifestations A 
heait muiimii was kiiowai to be piesent since pubeitv and congestive manifestations 
had been evident foi tw’o vcais Fluoioscopv demonstiated geneialized caidiac en- 
laigement and puls itions weie seen in the pulmonaiy aiteiies Heait catheteiization 
show’ed a small left to light shunt at the ventiiculai level Pulmonaiy aiteiy piessuie 
wms 96/41 mni Hg A peisisting left supeiioi vena cava diaining into the coionaiy 
sinus was demonstiated as an incidental finding Opeiation wms perfoimed foi col- 
lection of an intei ventiiculai septal defect Exposuie of the heait levealed a palpable 
thiill ovei the left atiium chaiactei istic of niitial leguigitation Dnect inspection of 
the valve, thiough a left atiial caidiotomy, show^ed choidae tendineae of the niedial 
valve cusp weie luptuied An elliptical Ivalon piosthesis was sutuied aiound the 
initial valve annulus ovei the medical conimissuie Since opeiation, in October of 
1956, congestive manifestations have cleaied His heait size has leduced fiom 17 2 cm 
to a tians-caidiac dianietei of 14 5 cm 

Rheumatic Mitial Regui gitation 

The above experience, in addition to effective secondaiy opeiation on 
the cleft antero-medial cusp, desciibed undei inteiatiial septal defects, 
led to the hope that some patients with iheumatic mitral legiugitation 
might also be benefited 

Two attempts to coiiect iheumatic legurgitation were begun Both 
patients weie lost on the operating table due to dissecting aneurysm o 
the aorta fiom the site of faulty aiterial cannulation, so that this problem 
remains untested m our experience The first patient was cannu a e 
fiom the left subclavian aiteiy In the second, the common femoial ai- 

tery was used 
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In pel fusing adults, especially oldei patients in whom aiteriosclerotic 
changes may be anticipated, it would appeal wise to divide inflow from 
the pump, and use two aiterial cannulations instead of the customary 
one The peiipheial vessels available cannot withstand the mechanical stress 
imposed by high velocity flows above 3,000 cc per minute, which are le- 
quired for adequate perfusion 

"Co'tiected” T') ansposition of the Great Vessels 

Perhaps a more practical teim to desciibe this fortunately uncommon 
anomaly would be “Transposition of the Vascular Pedicle ” 

Although the basic course of the circulation is normal, the aoita within 
the peiicardium lies to the left and slightly anterior to the pulmonary 
aitery trunk, giving the vascular pedicle an external appearance like that 
seen in transposition of the great vessels 

Two such patients have been opeiated upon The pre-opei ative diag- 
nosis in the fiist was interventricular septal defect He proved to have a 
single ventiicle which could not be effectively closed, and died immedi- 
ately after suigeiy 

The second patient was thought to have infundibulai pulmonic steno- 
sis and an interventriculai septal defect At operation a large defect 
in the membranous poition of the ventricular septum was found, in addi- 
tion to two smallei defects in the muscular portion of the septum The 
pulmonaiy valve ring was a tiny hypoplastic structure above a grossly 
nai rowed, cone like, right ventricular outflow tiact The ventiicular de- 
fects were closed, but the tiny pulmonary valve ring could not be ade- 
quately corrected The child died four houis after opeiation 

Neither of these patients was a suitable candidate for surgical cor- 
lection since both piesented anatomic problems that could not be effec- 
tively modified 

Pulmonaiy Hypei tension 

A 24-yeai-old woman gave a history of seveie dyspnea and syncopal 
attacks which began to occur at the age of 20 after the delivery of hei 
second child She lecalled no rheumatic symptoms She developed pio- 
giessively seveie congestive manifestations and cyanosis during the pre 
ceding six months Physical examination revealed a Giade IV systolic 
built with an easily palpable thrill loudest at the left sternal border 
Caidiac catheteiization revealed no evidence of an intia-cardiac shunt 
Pulmonaiy arteiy piessure was 136/74 mm Hg and femoral artery 
piessure was 114/70 mm Hg 

The baiium filled esophagus showed abnoimal displacement posteri- 
01 ly and to the left at the level of the left atrium It was finally decided 
to exploie hei in the hope of finding a tumoi in the left atnum 

At opeiation, theie were no valve lesions No tumor was found The 
septa weie intact She died thiee houis after operation Post moitem 
examination levealed very seveie pulmonaiy aiteiiolai disease In retro- 
spect, it IS piobable that she had amniotic embolization at the time of 
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clehveiv, and aflei lecoveung fiom the acute insult, went on to develon 
chionic cor pulmonale uevetop 

TianwosHmn of the Gieat Vessels 

Coiieclion of tiansposition of the gieat vessels, using the technique 
postulated by Albeit, was attempted in thiee patients, aged two months, 
two veais, and nine yesxis The posteiioi aspect of the atrial septum is 
opened and displaced to the left, peimitting pulmonaiy venous drainage 
to the light atiium Vena caval flow is diiected into the left atrium by 
the use of an appiopiiate piosthesis In two patients, this objective was 
attained In the thud, the atiial septum was not displaced fai enough to 
the left to tianspose venous letuin fiom the left lung In all three, a 
noimal sinus ihvthm was lestoied, but all died within foui houis of 
opeiation with ovei whelming pulmonaiy congestive changes and anoxia 
Fuithei attempts in this diiection have been abandoned 

A~V Hcait Block 

Befoie actual clinical tiial of elective caidiac aiiest, it was feaied by 
some that its use might inciease the incidence of complete A-V heart 
block aftei open caidiotomy This is known to caiiy an ominous prog- 
nosis, and has been associated with sudden death in post-opeiative pa- 
tients weeks oi months following suigeiy This feai has not mateiialized 
m piactical expeiience It has been seen in nine of the entiie gioup (11 2 
pel cent) and tiansiently in two cases (2 5 pei cent) of the suivivois 
Of those who died, one with a single ventiicle had complete A-V block 
befoie opeiation, one was a seven pound infant with two intei ventnculai 
defects, one had uniecognized fibioelastosis in addition to an inteiven- 
tiiculai septal defect, and another pioved to have a single ventiicular 
chambei These, basically inopeiable mechanical pioblems, accounted 
foi foui (44 4 pel cent) of the nine patients A-V block occuired in 
two patients with ostium piimum defects of the inteiatiial septum with 
mitral i egui gitation, who weie made woise by closiiie of the septal defect 
without collection of the valve lesion In one of these it disappeared aftei 
a second opeiation collected the valve It was seen in two othei patients 
with infundibulai pulmonic stenosis and laige intei ventiicular septal 
defects, both of whom died aftei extensive infundibulai lesectioii The 
lemaining instance occuiied in a patient with intei ventnculai septal 
defect who showed unexplained low giade fevei foi 13 weeks aftei op- 
eiation In this patient, it finally disappeaied 4 months post-operatively 
Fiom the above it would appear that A-V block is associated with pie- 
existing myocardial disease, surgical injury to the myocardium, or the 
piesence of mechanical lesions which are too seveie to be compatible with 
maintenance of an effective circulation Certainly the use of elective 
caidiac aiiest does not contiibute to its occuirence 

Concliisidns 

Fiom the experience descnbed above it is believed the following con- 
clusions may be drawn 
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1 The use of potassium citiate in the pioduction of elective caidiac 
ariest for open heait surgeiy is a loutinely applicable pioceduie, which 
IS completely reveisible undei the conditions described It inci eases sui- 
gical efficiency without adding hazard to the patient In no instance has 
its use been lesponsible for fatality in this senes 

2 The high mortality late encountered is a reflection of a combination 
of factois which include 

a Eirors in diagnosis 

b Eirois in judgment in the selection of patients 
c Failuies in immediate post-operative care, particularly with le- 
gaid to atraumatic maintenance of adequate ventilatory function 
in infants and small childien 

d Suigical enors pieventable in view of previous experience 
e Suigical enors inevitable at piesent due to lack of a piecise enough 
understanding of extremely complex and infinitely varied intra- 
caidiac pathologic anatomy 

f Incomplete solution of the pioblems involved in total artificial 
perfusion 

The writer is not qualified to define potential improvements in the lattei 
three categones, but in humility boin of bitter and occasionally enlight- 
ening expenence the following statements may be made with regaid to 
diagnosis and selection of patients for suigery 

We are passing through the last phases of an era in which the diagnostic 
appraisal of complex intia-cardiac lesion was based on clinical findings 
supplemented by physiologic measuiements which permitted “diagnosis” 
on the basis of deduction and leason These things aie not depieciated, 
and will continue to be of utmost importance, but they aie not adequate 
to meet the present demands of practical intra-caidiac surgery They 
must be supplemented by methods that define intia-caidiac structuie in 
motion with at least the piecision the pathologist is able to accomplish 
with the dead heait in his hand Recent developments in x-ray technique, 
particularly in the field of image amplification combined with high speed 
motion picture photography, applied to study of the central circulation, 
appear to constitute at least a forward step in that diiection^ There is 
reason to hope that fuithei technical improvements in this field, com- 
bined with meticulous con elation of pre-operative, suigical, and post 
mortem findings will make possible a close appioach to the ideal of abso- 
lutely precise anatomic diagnosis supplemented by routinely dependable 
evaluation of functional capacity 

If these goals can be attained, the problem of selection of patients for 
surgeiy will take care of itself, as the limitations and scope of open heart 
surgery are further defined by increasing suigical experience 

SUMMARY 

Elective cardiac aiiest, accomplished by perfusion of potassium citrate 
solution into the coionaiy ciiculation, has made possible excellent surgical 
exposure of intia-caidiac structures during open cardiotomy in 80 patients 
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with a wide vauely ol congenital and acgiiiied lesions The eaidionlegic 
effect of potassium ivas leveised by pei fusing the coionaiy arteiies with 
oxygenated blood In no instance was death oi suigical failure attiibu- 
table to the ube of caidiac ariest 


Foi iy-five patients have sin vjved Reasons foi death have been stated 
within the limits of our piesent knowledge The post-opei ative status of 
sill I'lving patients has been evaluated on the basis of clinical findings 
and, when possible, by heaii catheteiization and cinecardioangiogi aphj' 
SIX to 14 months aflei operation 


An.itomic collection with lestoiation of noimal function may be an- 
ticipated in patients with atiial oi ventiicular septal defects, piovided 
complete absence of the septum is not encountered 


Seveie pulmonaiy hypei tension is not a conlia-indication to closuie of 
sepbil defects, if theie is a huge left to light shunt with inci eased pul- 
monaiy flow 


In patients with Tetialogy of Fallot, inadequate closuie of the ventiic- 
iilai septal defect has been found in most instances when a piosthesis has 
not been incorpoiated into the defect These patients have shown cleai- 
cut evidence of functional impiovement, with inci eased pulmonaiy blood 
flow and lelief of aiteiial hvpoxemia, but anatomic collection and les- 
toiation of noimal caidiovascular djmamics has usually not been obtained 
Experience with this small group of patients emphasizes the need for 
fuithei lefinements in diagnosis, suigical technique, aitificial perfusion 
and post-opei ative management befoie the ultimate potential of open 
heait suigeiv may be fuliv leahzed 


RESUMEN 

La peifusion de una solucion de citiato de potasio ha hecho posible 
obtenei a voluntad la detencion del coiazdn paia logiai una exposicion 
quiruigica excelente de las estiuctuias intiacardiacas duiante la caidio- 
tomia en 80 enfeimos con una vaiiedad de afeccioiies congenitas o adquni- 
das El efecto caidioplegico del potasio se coiitiaiiesto poi la perfusion 
de las coionaiias con sangie oxigenada En nmguan caso fue de atiibuiise 
la mueite a la detencion cardiaca piovocada o Ja insuficiencia caidiaca 
pudo atnbuirse a esa misma causa 

Han sobievivido 45 enfeimos Las causas de defuncion se establecieion 
dentio de los limites de los conocimientos actuales El estado post-opei a- 
torio de los enfermos sobrevivientes se ha estimado basandose en los hallaz- 
gos clmicos y cuando fue posible, por la cateterizacion caidiaca y poi cine- 
angiocardiografia de 4 a 14 meses despues de la opeiacion 

La coiieccion anatomica con restauracioii de la funcion noimal puede 
pieverse en los enfermos con defectos atiiales o septo-ventnculai es siempre 
que no se trate de ausencia completa del septum 

La hipertension pulmonar seveia no es una contraindicacion a la oclu- 
sion de los defectos septales si hay im amplio paso de izquieida a deiecha 
con aumento del flujo sangui'neo pulmonar 
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En los enfeimos con tetialog^ia de Fallot el cierie inadecuado del defecto 
del tabique ventriculai se ha encontrado en la mayoi la de los casos cuando 
una protesis no se ha incorporado dentio del defecto Estos enfermos han 
mostrado definida evidencia de mejoiia funcional con aumento del flujo 
sanguineo pulmonai y ahvio de hipoxenua arterial, peio la correccion 
anatomica y la recuperacion hospitahzacion prolongada pueden ser evitadas 
poi la excision cuando son asintomaticas, inactivas y esa excision da una 
morbihdad y moitahdad mmimas 

Hubo comphcaciones de impoitancia en 5 casos peio solo uno trajo como 
consecuencia el dejai de volver al servicio active 

Hubo una mueite debida a shock postoperatorio de causa indeterminada 
Setenta y nueve por ciento regresaron a seivicio active y como los cambios 
de actitud lecientes consideran la necesidad de tiatamiento de largo plazo 
de la tuberculosis se cree que mas del 90 por ciento se rehabihtaran paia 
continuar el servicio naval active 

RESUME 

L’arret cardiaque electif pai perfusion d'une solution de citrate de po- 
tassium dans la circulation coronarienne a lendu possible une excellente 
mise en evidence chirurgicale des formations intra-cardiaques pendant une 
cardiotomie a coeui ouvert chez 80 malades atteints d’une gamme etendue 
de lesions congenitales ou acquises L’effet cardioplegique du potassium 
fut combattu pai la perfusion dans les arteres coronanennes de sang 
oxygene En aucun cas la mort ou I’echec chiruigical ne put etre attribue 
a I’emploi de I’arret cardiaque 

45 malades survecurent La cause des deces a ete deteiminee dans les 
limites de nos connaissances actuelles La condition post-operatoire des 
malades ayant survecu a ete evaluee sur la base des constatations chniques, 
et quand ce fut possible, par catheterisme cardiaque et cinecardioangio- 
graphie, 6 a 14 mois apres I’operation 

On peut compter sur une correction anatomique avec restauration de 
la fonction normale chez les malades atteints d’lmperfection de la paroi 
de I’oreillette ou du ventiicule, a condition qu’on ne rencontre pas une 
absence complete du septum 

Une hypertension pulmonaiie grave n’est pas une contieindication a 
la feimetuie des impei fections de la paroi, s’ll y a un shunt important 
de gauche a droite, avec debit pulmonaire augments 

Chez les malades atteints de tetralogie de Fallot, dans la plupart des 
cas, on ne put obtenii une occlusion parfaite de I’anomahe du septum 
ventriculaiie a moms de fame appel a une coriection avec prothese Ces 
malades ont montie la preuve nette d’une amelioration fonctionnelle, avec 
augmentation du debit sanguin pulmonaiie, et soulagement de I’hypoxemie 
aiterielle, mais la coriection anatomique et la restauration de la dyna- 
mique cardiovasculaire normale n’a geneialement pas ete obtenue 

L’experience pratiques sui ce petit gioupe de malades souhgne la neces- 
site de pel f ectionnements ulteiieuis dans le diagnostic, la technique chi- 
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1 uigicale, la peiXusion aitificielle ci la concluite post-opei atone, avant que 
les ])o.ssibiliies cle la chnui}?ie a coeui oiiveil ne soient completement 
obteiuies 

ZUSAMMENFASSUNG 

Electivei Heizstillstancl, begleiiet von Duichstiomung des Coionar- 
ki eislaufets mit Kalium-Citiat-Losuiig einioglichte ausgezejchnete chi- 
ruigische Daistellung von iniiacauhalen Stiuktuien wahiend offener 
Caidiotomie bei 80 Kianken mil einei betiachilichen Vielzahl angeboiener 
und eiwoibenei Veiandei ungen Die Heizlahmende Wiikung von Kaliiim 
wuide aufgehoben duich Duichstiomung dei Coionaiarteiien mit Sauer- 
stofTgesattigtem Blut In seinem Fall wai dei Tod odei chiiuigisches Vei- 
sagen dei Anwendung von Heizstillstand zuzuschiei ben 

Es ubeilebteb 45 Patienten Die Todesuisachen wuiden daigelegt innei- 
halb dei Gienzen unseiei heutigen Kenntnis Dei postopeiative Status 
del ubeilebenden Patienten wuide auf dei Giundlage dei klinischen Be- 
funde ausgeweitet, sovie, wenn moglich, duich Heizkatheteiisieiung und 
Cineangiocaidiogiafie 6-14 Monate nach dei Opeiation 
Eine anatomische Koi ektui mit Wiedei hei stellung dei normalen Funk- 
tion kaiin eiwaitet veiden bei Patienten mit Vorhof- odei Kammei- 
Septum-Defekten, sofein nicht volliges Fehlen des Septums angetioffen 
wild 

Schneiei pulmonalei Hochdiuck ist keine Kontiaindikation fui den 
Veischluss von Septum-Defekten, wenn ein eiheblichei Links-Rechts- 
Shunt besleht mil veimehiter pulmonalei Duichstiomung 
Bei Kianken mit Fallot’schei Tetialogie eigab sich in den meisten 
Fallen ein unzuieichendei Veischluss des Ventiikel-Septum-Defektes, 
wenn nicht eine Piothese in den Defekt eingesetzt woiden wai Diese 
Kianken zeigten eindeutige Anhaltspunkte fui funktionelle Besserung mit 
veimehrtei pulmonalei Blutziikulation und Beseitigung dei aiteiiellen 
Hypoxaemie, jedoch wuide fui geAvohnlich eine anatomische Koiiektui 
und Wiedeihei stellung dei noimalen Heiz-Kieislauf-Dynamik nicht ei- 
leicht 

Die Eifahrung an diesei kleinen Patientenzahl unteistieicht das Be- 
durfnis nach weiteren Veifeinei ungen in dei Diagnose, dei chiiuigischen 
Technik, dei kunstlichen Duichstiomung und postopeiativen Behandlung, 
ehe das ausseist Mogliche in dei Chiiuigie des otfenen Herzens m vollem 
Umfang Wirklichkeit weiden kann 
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The effect of diugs and ions upon the noimal heait and upon isolated 
myocaidium has been thoroughly investigated and adequately documented 
Increased interest in the application of these substances in a mannei 
which appioaches the abnormal clinical situation — that is, following 
coionaiy aiteiy occlusion and in vaiious arrythmias — ^has been demon- 
strated during the past few yeais The stimulus foi this lecent investi- 
gative tiend has come primal ily from thiee sources (1) Fibi illation fol- 
lowing coionaiy aiteiy occlusion and the efforts to devise means of 
permanently inci easing collateial blood supply to the myocaidium, (2) 
Caidiac ariest oi ventiicular fibi illation during surgeiy, and (3) Ven- 
triculai fibi illation duiing hypotheimia 

This lepoit concerns expeiimental myocaidial ischemia pioduced by 
acute coionaiy aitery occlusion, the influence of drugs and inoiganic 
ions on suivival rates and eaily fibi illation and the influence on certain 
ions upon other ions 

Materials and Methods 

Adult mongiel dogs weie used as the experimental animals Follow- 
ing anesthetization with intravenous nembutal, endotiacheal intubation 
was accomplished and the chest opened by an incision in the fourth 
inter-space The 'left coionaiy, circumflex coronaiy, and left anterioi 
descending coronaiy arteiies weie caiefully demonstrated A heavy silk 
ligatuie was placed beneath the anterioi descending bianch immediately 
adjacent to its origin The loose ligatuie was threaded through a small 
plastic tube which was anchored to the peiicardium at one end and brought 
out through the chest wall at the other end Following closure of the 
chest wall, the ligatuie ends and plastic tube were placed subcutaneously, 
the animal was given penicillin and letuined to his cage 

The following day the animal was again anesthetized, contiol electio- 
caidiogiams obtained, and contiol blood samples drawn for plasma pH, 
potassium, sodium, chloiide, calcium and caibon dioxide tension The 
animals were then divided into the following groups depending upon the 
diug 01 ion which was administered (1) Contiol, one day postopeia- 
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live— 10 does~no infusion (2) Conliol, 20 days postopeiative-three 
clogs— no infusion (3) Acidosis— five dogs— 100-140mEq hydrochloric 
acid in 400 cc water (4) Alkalosis— five dogs— 140-150mEq sodium 
bicaibonale in 400 cc distilled watei (5) Hyperkaliemia— five dogs- 
30-46mEq potassium chloiide in 400 cc. distilled ivatei (6) Hypercal- 
cemia— five dogs— 1 gm calcium chloride in 400 cc 5 per cent dextrose 

in distilled watei (7) Excess sodium chloride — five dogs 4V2 gm 

sodium chloiide in 500 cc distilled watei (8) Pi ocaine— f ive dogs— 
600 mgm "Novacaine” in 400 cc 5 pei cent dextiose (9) Papaverine 
— five dogs— 30 mgm papaveiine intiavenously (10) Quinidine— five 
dogs— 100 mgm quinidine intiavenously Immediately following the in- 
fusion, electiocaidiogiams weie again obtained and blood samples drawn 
for the deleiminations listed above The ligatuie was tightened, com- 
pletely occluding the left nnteiioi descending coionaiy aiteiy and electio- 
caidiogiams weie obtained at fiequent inteivals to one houi postocclusion 
If the animal still lived at the end of this peiiod he was letuined to his 
cage without fuithei caie Earlj’^ fibrillation as used in this communi- 
cation denotes fibrillation occuning during the sixty minutes following 
coronaiy arteiy occlusion Moitalitv was deteimined at the end of the 
fust 24 postopeiative houis pH was deteimined on the Beckman model 
G pH meter Calcium was deteimined by titration with EDTA Sodium 
and potassium weie analyzed on the Beckman diiect leading flame pho- 
tometei Chlorides weie deteimined bv a modification of the Volhaid 
method Caibon dioxide tension was measuied by the Van Sh^ke mano- 
metiic technique 

Residts 

(1) Control The moitalitv following ligation of the left anterioi 
descending coronaiy aitery has been lepoited on laige senes of dogs by 
others so that we consideied it necessaiy to use only 10 animals occluded 
on the hist postopeiative day The mortality in these 10 dogs was 80 
pei cent with 30 per cent of the deaths due to eaily fibi illation which oc- 
curied duiing the fust 12 minutes following ligation 

(2) Control, 20 days postopeiative Of passing inteiest is the fact 
that this expel iment w'as designed oiiginally to allow the animal to le- 
covei from thoiacotomy and dissection aiound the coronaiy artery We 
soon found that if ligation weie delayed following pericardotomy we 
failed to achieve any mortality This point is home out in three cases 
in which ligation was delayed foi 20 days aftei thoiacotomy In this 
gioup there was no moitality and in two of the three animals there was 
no change in the electrocai diogram pre and postocclusion 

(3) Acidosis Hydrochloric acid in the amounts used in this study 
produced an acidosis with a mean pH of 7 22 as opposed to a mean con- 
trol pH of 7 37 This group of five animals suffered an 80 per cent mor- 
tality and 40 pei cent fibrillation rate 

(4) Alkalosis The mean pH was elevated to 7 62 from a mean control 
of 7 37 by the infusion of sodium bicarbonate The mortality rate was 
80 per cent and fibrillation late 60 per cent 
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(5) Hyperkahemia A moitality late of 60 pei cent and a fibi il- 
lation late of 60 per cent lesulted when the mean potassium was elevated 
to 6 24 mEq pei litei fiom a mean contiol of 3 7 mEq per litei by in- 
fusion of potassium chloiide 

(6) Hypeicalcemia The infusion of 1 gm of calcium chloiide elevated 
the seium calcium fiom a mean control of 5 mEq pei litei to 7 7 mEq pei 
litei Mortality 80 per cent, fibrillation 60 per cent 

(7) Excess Sodium Chloiide Only 500 cc of 0 9 sodium chloride was 
infused and this haidly repiesents an excess as demonstiated by the 
minimum use in sodium and chloiide However, 100 pei cent mortality 
and 80 pei cent fibi illation resulted 

(8) Piocaine A moitality late of 100 per cent and fibiillation late 
of 100 per cent lesulted when 500 mgm of “Novacaine” was infused 

(9) Papaverine The intravenous administiation of papaveiine, 30 
mgm yielded moitality and fibrillation rates of 60 per cent 

(10) Quinidine A mortality of 60 pei cent, and fibiillation of 60 pei 
cent followed the intiavenous administration of Quinidine, 100 mgm 

(11) Ions The influence of infusion of ceitain ions and drugs upon 
the blood level of othei ions is chaited in Figure 1 

Discussion 

One of the earliest stimuli foi investigation of ventiicular fibiillation 
aiose as the result of this lethal aiiythmia following coionaiy aitery oc- 
clusion Unfoitunately, medical attempts at pi eventing fibiillation have 
met with no success despite the tremendous amount of investigative work 
devoted to the problem Wiggers^ in 1940 in discussing the mechanism 
of ventiiculai fibiillation following coronary occlusion found that a sig- 
nificantly smallei amount of electiic cuirent was requiied to fibrillate 
the heart following experimental coionary occlusion than noimally He 
theorized that spontaneous fibrillation during oi following coionary 
occlusion was piecipitated because usually innocuous ectopic stimuli be- 
came of precipitating level foi the hyperirntable myocardium Beck- 
employed the teim “electrically unstable heait” in discussing the mech- 
anism of ventnculai fibrillation He found that 90 pei cent of all the 
people who die of coionaiy aitery disease die because the heait be- 
comes electrically unstable and fibiillates The electrically stable heait 
is one in which oxygen satuiation is unifoim thioughout, and this sta- 
bility peisists when the oxygen tension is i educed provided the reduction 
IS uniform thioughout the myocardium The heait becomes electrically 
unstable and may fibiillate when the oxygen tension is not unifoim 
thioughout the myocaidium, that is, when an aiea with deci eased oxygen 
tension is sui rounded with well-oxygenated myocardium or vice veisa 
If some substance could be given which would appieciably decrease the 
hypeiiiiitability of the myocaidium and the incidence of fibiillation fol- 
lowing coronal y occlusion, substantial piogiess would have been achieved 
This was one of the clinical applications in mind when this pioject was 
undertaken 



WILLIAMS, MEENA, TURNER AND HARDY 


September. 1968 


.‘120 

The consistent level of coionaiv aiteiy ligation in any study of moi- 
talitv following coionaiy occlusion has been emphasized lepeatedly Oui 
contiol moitahtv late of 80 pei cent is similai to that of otheis who have 
used the s.mie loc.ition foi coionarv occlusion Hahn* lepoited a moi- 
taliti late of 70 pei cent following ligation of the descending lamus of the 
left coionan aiteui Bakst' lepoited a moitality rate of 60 pel cent 
wiien the same aileiy was ligated but mentioned that the higher suivival 
late might have been due to the high incidence of an accessoiy left 
antenoi descending coionaiy aitei\ which aiose fiom the ciicumflex 
blanch of the left coionaiv aiteiy Vinebeig' noted a moitality late of 
90 pel cent McAllistei' showed an immediate moitality late of 70 
pel cent following ligation of the anteiioi descending bianch in a group 
of 100 dogs The incidence of eaily fibi illation is not so widely lepoited 
but Beck- noticed eailv fibi illation in 50 pei cent of his animals at 
noi mothei mic tempei atiii es 

Because of the natuie of this stiuh utilizing vaiious ions and diugs, it 
was impoilant to deleimnie the incidence of eaily fibi illation Because 
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these substances weie administeied only once immediately befoie coionaiy 
occlusion and weie not administeied to the suiviving animals, a cleai 
pictuie of the woith of the substance can be diawn fiom the eaily 
fibi illation lates lathei than the oveiall mortality lates when the diug 
may have lost its effect Oui early fibi illation rate of 30 pei cent is 
somewhat lower than that lepoited by Beck although the ultimate moi- 
tahty late is similai 

Duiing the past seveial yeais effoits have been made along seveial 
lines to devise some piocedure which would mateiially and consistently 
inciease collateial blood supply to the myocaidium One of the earliest 
and still one of the lelatively most successfully employed is the piinciple 
of nutation of the peiicardium and myocaidium to encourage collateial 
vessel giowth to the myocaidium The thiee animals in this senes 
whose coronaiy arteiy ligation was delayed 20 days following peiicaidot- 
omy come under this category although no delibeiate attempt was made 
to stimulate collateial vessel growth It has been shown pieviously that 
simple peiicaidotomy offeis significant piotection to the animal when 
coionaiy occlusion is delayed foi seveial days In our senes, in addition 
to opening the pencaidium, a polyethylene tube and a laige silk sutuie 
weie left within the pencaidium foi 20 days An additional stimulus 
for collateial vessel giowth may have been bactenal pencarditis result- 
ing fiom the clean, but not sterile, technique and piopagated by the in- 
ti apencardial foieign bodies In any event, we were surpnsed that 
the collateials were of sufficient content as to pi event electiocaidiographic 
evidence of coionaiy occlusion in two of the thiee animals, in addition to 
the suivival of all thiee animals in the group This gioup is of insufficient 
size to furnish any conclusions and, of couise, was not originally des- 
ignated foi that puipose Howevei, it does point out the difficulty in 
evaluating some of the expeiimental lesults of other forms of myocaidial 
vascularization 

Duiing the past few years caidiac aiiest or ventriculai fibrillation 
occuiimg duiing an opeiation has been the subject of an ever inci easing 
investigative effoit During the eaily yeais of these studies various anes- 
thetic agents or combinations theieof were thought to be contiibuting 
factois toward ventricular fibrillation Howevei, during lecent yeais 
carbon dioxide retention, acidosis and anoxia have been implicated as the 
contiibuting factois With the advent of hypotheimia, ventiiculai fibi il- 
lation attained even gi eater notoiiety It was essential that the incidence 
of ventriculai fibi illation be gieatly i educed or abolished if hypothermia 
were to continue in use as a pioceduie with acceptable iisk Few pi ej- 
ects have been the subject of such intense investigation as has ventricu- 
lai fibi illation in hypotheimia Ceitain investigatois suggested that ven- 
tiiculai fibi illation might be used as an ideal state duiing suigery in 
the heait employing hypotheimia and extiacoipoieal ciiculation How- 
evei, the majoiity of suigeons considei ventiiculai fibi illation a hazard 
woithy of avoiding Cahn and Melon’’ lepoited the use of xylocaine anes- 
thetization of the sinoauiiculai node as a means of preventing ventriculai 
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fibiillation dunng hvpoiheimia Ribeii, Sideiys, and Shumackei^ have 
effectively utili/ed piocaine injection of the sm-aunculai node Webb'’ 
by injecting the auiiculoyentiiculai node with piocaine, has achieved even 
gieatei pioteclion against fibi illation 

While tliese measuies have been successful, investigation along othei 
lines has stiongh implicated potassium as the excitatoiy agent for 
\entiiculai fibiillation Hams"’ et al injected potassium chloiide solu- 
tions in vaiying concentiations into coionaiy aiteiies of dogs and noted 
that the intensity of ectopic ventiiculai activity depended upon the amount 
of potassium chloiide piesent Following coionaiy ligation, theie was 
a huge inciease in the potassium content of venous blood fiom the ischemic 
aiea, inci easing fiom a contiol level of 12 75 mgm pei cent to 24 5 
mgm pel cent The potassium concentiation show^ed a positive coiiela- 
tion with the ectopic activit}. In addition, pot<issium concentiation le- 
appi cached contiol levels dining the peiiods that coiiesponded to the 
times of disappeai ance of ectopic activil\ At that time potassium 
content of the inf.ncted muscle wms gie<itly i educed Montgomery, 
Pievedel, and Sw'an" likewise obtained convincing evidence relating 
potassium and plasma pH to ventiiculai fibiillation Hookei’- found that 
ventiiculai fibiillation in the isolated peifused heait could be conveited 
bv the addition of potassium to the pei fusing medium Biowm and Millei^^ 
pioduced ventiiculai fibiillation in 11 of 15 dogs by a lapid leduction 
in alveolai caibon dioxide tension following 4 houis of bieathing 30 to 
40 pel cent caibon dioxide 

Oui studies suggest that thei e is no coi i elation betw^een seium potassium 
EFFECTS UPON MORTALITY AND FIBRILLATION RATES 


□ MORTALITY RATE 
0 FIBRILLATION RATE 



FIGURE 2 
drug senes 


I— ^ — 

Moitality and fibrillation lates of the control and the vaiious ion and 


Voi XXXIV EXPERIMENTAL CORONARY ARTERY OCCLUSION 


323 


level and ventricular fibrillation When Figs 1 and 2 are inspected it is 
noted that when the serum potassium was lowest, as in the sodium 
bicaibonate and calcium chloiide series, a fibrillation rate of 60 per cent 
occuired When the serum potassium was considerably increased by 
the infusion of potassium, fibi illation again occurred in 60% of the 
animals Thus it would appeal that if potassium is the excitatory agent 
for ventricular fibrillation that myocardial potassium is unaffected by 
plasma concentiation and is on a metabolic basis 

Grumbach^"* et al, using isolated rabbit hearts, studied ventricular 
fibi illation as related to calcium and potassium Their results indicated 
that the initiation of fibrillation was dependent upon the calcium content 
in the tissue fluid which in turn was determined by the potassium content 
in the fluid In our studies in which the serum levels of calcium and 
potassium weie considerably inci eased, the 60 per cent fibrillation rate was 
the same in each although the ultimate mortality in the hypercalcemia 
gioup was slightly highei 

Bellet^® in discussing the possible modes of action of 0 5 molar sodium 
lactate in pi eventing oi coirecting caidiac arrythmias consideied that 
one of the beneficial actions of this solution might be due to the produc- 
tion of alkalosis In this study, employing sodium bicarbonate rather 
than sodium lactate to obtain a significant alkalosis, the moitality rate 
following coronary occlusion was the same as the control but the fibril- 
lation rate of 60 pei cent was twice the control level Thus, alkalosis as 
obtained with sodium bicarbonate, does not reduce the fibrillation rate 
which follows the demanding stimulus of coi onary occlusion 

Montgomery’s^^ obseivation showed that blood pH influenced the 
concentration of potassium in the myocardium, demonstrating that with 
a low pH the heart takes up potassium whereas with a high pH the 
heait maintains potassium balance In our series the mortality and 
fibrillation rates in the acidosis group most closely approached the con- 
trol levels whereas the alkalosis group demonstrated fibrillation rates 
twice the control levels although the ultimate moitality was the same 
Again, if potassium is the agent inciting ventricular fibrillation, it would 
appear that myocardial metabolism of potassium in myocardial ischemia 
IS unaffected by blood pH insofar as deci easing early fibrillation is con- 
cei ned 

The mortality late of 100 per cent and fibrillation rate of 80 per cent 
obtained when coronary occlusion followed infusion of 500 cc 0 9 per 
cent sodium chloride is difficult to explain It can be seen from Figure 1 
that the elevation of sodium and chloride were minimal and that the 
othei ions measured were not appreciably changed In addition, the 
volume of fluid employed in the infusion was similar to that used in the 
othei senes 

The studies of Long^® and associates show that the intravenous ad- 
ministiation of piocaine in noimal dogs in inci easing dosages produced 
successively, bundle-branch block, slowing of conduction through the A-V 
node, ventricular tachycaidia, and ultimately ventiicular fibrillation 
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Then studies also suggested that in heaits with muscle damage cardiac 
changes occuiied with theiapeutic doses of piocaine Van Dongen^" 
found that “Novacaine” was active against electiical fibiillation and its 
aftei effects <ind against heteiotopic ihvthms caused in othei ways 
Wiggeis and Wegiia,’*' employing cats’ heaits and electiical stimulation, 
concluded that piocaine laised the lesistance of the ventiicles to Ubiilla- 
tion but did not pi event its occunence In oui study, in which coionaiy 
ligation lathei than electiic cm lent was used as a stimulus, intiavenous 
piocaine was the most lethal agent used insofai as fibiillation was con- 
cerned with a 100 pel cent moitahtv and 100 pei cent fibrillation late le- 
sulting 

In discussing antihbiilhitoi v dings, DiPalnia and Schultz’^t showed 
that papaveiine laised the thieshold foi ventiiculai fibiillation In ad- 
dition, papaveiine intiavenouslj was demonstiated to be a marked coro- 
nal y dilatoi which was consideied to be one of the leasons foi its 
beneficial action in fibiillation Howevei, it vas stated that papaverine 
might cause ventiiculai fibiillation in laige doses EIek-° studied the 
effects of inci easing levels of papaveiine on the animal electiocaidiogiams 
In addition he demonstiated that fhe favoiable action of papaveiine in 
level s.ng aitificiallv induced ventiiculai fibiillation was due to depiession 
of conductivity and ii iitabihti and to piolongation of the lefiactoiy period 
of the ventiicles In this piesent senes, using 30 mgm of papaveiine 
intiavenously, the fibiillation late was twice the contiol although the 
moitality late was slightly leduced 

Hess and Haugaaid-' studied the effect of quinidine on the caibohydiate 
metabolism of lat heart slices and homogenates In vaiying concentia- 
tions quinidme pioduced maiked inhibition of glucose utilization and 
oxygen uptake by homogenates In some of the oldei medical liteia- 
tuie--'-’’ quinidine was believed to be beneficial in ventnculai tachycaidia 
following coionaiy thiombosis Moissette,-’ studying the action of 
quinidine following occlusion of the descending bianch of the coionaiy 
aiteiy concluded that quinidine did not pi event ventiiculai fibiillation but 
on the contiaiy often favoied it in the piesence of coionaiy occlusion 
Smith,-”’ investigating the action of quinidine by a method similai to the 
one employed in this study, concluded that the dog’s wyocai dium was 
rendeied moie susceptible to the development of caidiac iriegularities 
by quinidine sulfate The moitality late in his senes following occlusion 
of the left ciicumflex coionaiy aiteiy was i educed fiom 75 to 55 per 
cent when laige doses of quinidine weie administeied intravenously The 
moitality and fibiillation late of 60 pei cent in our quinidine senes would 
suggest that it favois the development of ventiicular fibiillation 

SUMMARY 

1 The effect of selected diugs and vanous inoiganic ions on ventnculai 
fibrillation and moitality following expenmental coronary artery occlusion 
has been investigated 

2 Contiol moitality of 80 pei cent and early fibiillation of 30 pei cent 
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was obtained following ligation of the left anteiioi descending coionaiy 
aiteiy immediately at its oiigin 

3 When coionaiy occlusion was delayed foi 20 days post-peiicaidotomy 
in thiee animals theie was no moitality and two of the thiee animals failed 
to demonstrate any change in the pre and postocclusion electi ocai diogi am 

4 Mortality of 80 per cent and fibrillation of 40 pel cent lesulted when 
acidosis was pioduced by hydiochloiic acid 

5 Mortality of 80 pei cent and fibi illation of 60 pei cent resulted when 
alkalosis was pioduced by the infusion of sodium bicaibonate 

6 A mortality rate of 60 per cent and a fibrillation rate of 60 per cent 
lesulted when hyperkahemia was pioduced 

7 Hypeicalcemia pioduced a moitality of 80 pei cent and fibrillation of 
60 pel cent 

8 Following the infusion of a i elatively small amount of sodium chloride 
an unexpected 100 per cent mortality and 80 per cent fibrillation rate re- 
sulted 

9 A mortality rate of 100 per cent and a fibrillation rate of 100 pei cent 
followed the infusion of piocaine 

10 The intravenous administration of papaverine pioduced mortality 
and fibrillation rates of 60 per cent 

11 Quinidine administered intravenously yielded a mortality rate of 
60 pel cent and fibrillation rate of 60 per cent 

12 The influence of infusion of certain ions and drugs upon the con- 
centration of other ions was detei mined 

13 It would appeal from this study that if potassium is the excitatory 
agent for ventricular fibrillation that myocardial potassium in ischemia 
IS unaffected by the plasma concentration of potassium and is on a meta- 
bolic basis 

14 If potassium is the agent inciting ventricular fibrillation it would 
appear from this study that myocardial metabolism of potassium in myo- 
cardial ischemia is unaffected by blood pH insofar as decreasing early fib- 
rillation IS concerned 

15 None of the drugs or ions employed nr this study showed any bene- 
ficial effect on reducing mortality or ventiiculai fibrillation following cor- 
onary artery occlusion 

We giatefully acknowledge the electi ocaidiogiaphic inteipietation of Di Thomas 
M Blake 

RESUMEN 

1 Se investigo el efecto de diogas seleccionadas, y de vaiios rones 
inorganicos sobre la fibrilacion ventricular asi como sobre la mortahdad 
despues de la oclusion coronaria experimental 

2 Se obtuvo el control de la mortahdad en el 80 por ciento y fibrilacion 
tempi ana en el 30 por ciento despues de ligaduia de aiteiia coronaria 
descendente izquieida mmediatamente en su oiigen 

3 Cuando la oclusion coronaria fue letardada poi 20 dias despues 
de la peiicaidiotomia en ties animales no bubo moitalidad y en dos de 
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los ties animales no se obseivo cambio alguno en el electi ocardiORrama 
antes y despues de la oclusion. 

4 Resultd una moitalidad de 80 poi ciento y fibiilacidn de 40 poi ciento 
cuando bubo acidosis piovocada poi acido cloihi'diico 

5 Una moitalidad de 80 poi ciento y fibiilacion de 60 por ciento lesulto 
cuando se piodujo alcalosis poi infusion de bi caibonato de sodio 

6 Cuando se piovoco hipeikalemia bubo una moitalidad de 60 por 
ciento V fibrilacion de 60 por ciento 

7 La bipeicalcemia piodujo una mortalidad de 80 poi ciento y fibri- 
lacion de 60 poi ciento 

8 Despues de una infusion de una cantidad i elativamente pequena 
de cloiuio de sodio, lesulto una inespeiada moitalidad de 100 por ciento 

V fibiilacion de 80 poi ciento 

0 La mortalidad fue de 100 poi ciento y la fibiilacion de 100 poi 
ciento, despues de la infusion de piocaina 

10 La administiacidn intiavenosa de papaveiina piodujo moitalidad 

V fibrilacion en 60 poi ciento 

11 La quinidina intiavenosa di6 una moitalidad de 60 poi ciento y 
fibrilacion de 60 poi ciento 

12 Se determino la influencia de la infusion de cieitos lones y drogas 
sobie la concentracion de otios lones 

13 Pareceiia segun este estudio que si el potasio es el agente excitadoi 
paia la fibiilacion ventiiculai, el potasio miocaidico en la isquemia no es 
afectado poi la concentiacidn del potasio en el plasma como lo es sobie 
base metabolica 

14 Si el potasio es el piovocador de fibiilacion ventiiculai paiecena 
segun este estudio, que el metabobsmo miocai dico del potasio en la isque- 
mia del miocardio no es afectado poi el pH sangui'neo en lo leferente al 
decrecimiento de la fibiilacidn tempi ana 

15 Ninguna de las drogas o lones empleados en este estudio mostro 
efecto benefico alguno para reducii la moitalidad o la fibiilacion ventii- 
cular despues de la oclusion coionaiia 

RESUME 

1 L’auteui a examine I’efFet de medications choisies et de ditfeients 
ions inorganiques sui la fibi illation ventiiculaire et sui la moitalite con- 
secutive a Focclusion expei imentale de I’aiteie coronaiie 

2 II obtint de ramener le taux de moitalite a 80% et la fibrillation 
precoce a 30% apies ligatuie de I’aiteie coionaire descendante ante- 
rieuie gaucbe, immediatement a son oiigine 

3 Lorsque Focclusion coronal lenne ne suivint que 20 jours^ apies la 
pericardotomie cbez tiois animaux, il n’y eut aucune moitalite, et chez 
deux des trois animaux on ne put mettre en evidence la moindre alteia- 
tion de Felectrocardiogi amme avant et apies Focclusion 

4 Un taux de mortalite a 80% et 40% de fibrillation fluent obtenus 
quand on crea une acidose pai acide chloihydiique 

5 Un taux de mortalite de 80% et de 60% de fibi illation fut obtenu 
lorsque on produisit une alcalose pai injection de bicaibonate de sou e 
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6 Un taux de mortalite de 60% et un taux de fibrillation de 60% fuient 
obtenus pai rhyperkaliemie 

7 L’hypei calcemie produisit une mortalite a 80% et 60% de fibril- 
lation 

8 Apies injection d’une quantite relativement faible de chloruie de 
sodium, un taux de mortalite inattendu a 100% et 80% de fibi illation 
se pioduisiient 

9 Un taux de mortalite de 100% et de 100% de fibi illation suivirent 
I’lnjection de procaine 

10 L’lnjection intraveineuse de papaverine pioduisit des taux de morta- 
lite et de fibrillation de 60% 

11 La quinidine administree pai voie intiaveineuse piovoqua un taux 
de mortalite de 60% et un taux de fibi illation de 60% 

12 L’auteur deteimina I’lnfluence de I’lnjection de cei tains ions et 
medications sui la concenti ation des auties ions 

13 D’apres cette etude, il apparaitrait que le potassium est I’agent 
excitateui de la fibrillation ventriculaire, que le potassium du myocarde 
dans I’lschemie n’est pas affecte par la concentration plasmatique de 
potassium et Test sui la base metabolique 

14 Si le potassium est I’agent provocateui de la fibi illation ventricu- 
laiie, il apparaitiait d’apres cette etude, que le metabolisme myocardique 
du potassium dans I’lschemie myocardique n’est pas affecte par le pH 
sanguin, au moms autant que le diminution de la fibrillation precoce est 
interessee 

15 Aucune des medications ou des ions utilises dans cette etude ne 
montra un effet benefique sui la leduction de la moitalite ou de la fibril- 
lation ventriculaire apres occlusion de I’aiteie coionaiie 

ZUSAMMENFASSUNG 

1 Es Will den die Wiikungen von ausgewahlten Aizneimitteln und 
veischiedenen anoiganischen Jonen bei Kammerfiimmei n und Tod nach 
expel imentellen Coionararteiienverschluss untersucht 

2 Eine Kontroll-Mortalitat von 80% und ein fiuhzeitiges Flimmein 
von 30% wurden eizielt nach der Ligatui des vorderen absteigenden 
coionaiaiterienastes unmittelbar an seinem Abgang 

3 Wuide dei Coronarverschluss bei 3 Tieren aufgeschoben um 20 Tage 
nach del Pericardotomie, so gab es keine Sterblichkeit und bei- von den 
3 Tieien war es nicht moglich, ngendeine Veiandeiung im EKG voi 
und nach dem Gef assvei schluss nachzuweisen 

4 Eine Moitahtat von 80% und ein Flimmein in 40% traten ein, 
wenn eine Acidose duich Salzsauie erzeugt wurde 

5 Eine Moitahtat von 80% und Flimmern in 60% tiaten ein, wenn 
eine Alkalose erzeugt wurde durch die Infussion von Natrium-Bicai- 
bonat 

6 Eine Moitahtat von 60% und Flimmern in 60% tiaten ein, wenn 
eine Hj^peikalaemie eizeugt wurde 
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7 Hvpeicalcaemie fuhite zu einei Moitalitat von 80% und Flimmern 

111 60 // 

8 Ini Anschluss an die Infussion einei lelativ geiingen Menge von 
Kochsalz eigab sich eine nichi eiwaitete Moitalitat von 100% und Flim- 
mein in 80% 

0 Fine MoitaliUtsziffei \on 100%/ und Flimmein in 100% folgte dei 
Infussion von Novocain 

10 Die intiavenose Veiabfolgung von Papaveiin fuhite zu Moitali- 
tats- und FIimmer-Raten von 60%' 

11 Quinidin intiavenos zugefuhite eibiachte eine Mortalitat von 60% 
und Fhmmein in 60% 

12 Es wuide dei Einfluss dei Infusion von bestimmtem Jonen und 
Ai zneimitteln auf die Jionyenti ntion ^indeiei Jonen hestimmt 

13 Es mochte iiach diesei Uiiteisuchung scheinen, dass Kahum dei 
eiiegende Stoff ist fui Kanimei flimmei n, dass das Kahum des Myocards 
bei dei Ischaemie niclit beeinflusst wild duich die Plasma-Konzentiation 
des Kaliums und /wai auf dei Basis des Stoffwechsels 

14 Ist nun das Kalium dei das Kammei flimmein antieibende Stoff, 
so wuide sich aus diesei Unteisuchung eigeben, dass dei Kaliumstoff- 
wechsel des Myocaids bei dei Ischaemie nicht beinflusst wild durch das 
Blut-pH, insofein das abnehmende fiuhe Flimmein betioffen ist 

15 Keine dei Aizneimittel odei Jonen, die fui diese Unteisuchung 
veiwandt wuiden, zeigten iigendeine nutzliche Wiikung hinsichtlich der 
Veiiingeiung dei Steiblichkeit odei des Kammei flimmei ns im Anschluss 
an einen Coionai-Aiteiienveischluss 
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CURRENT THERAPY 


Therapy of Angina Pectoris 

Evaluation of Anti-angmal Agents and Pioceduies 


Angina pectoiis has been defined as “paioxysmal chest pain of psy- 
chosomatic oiigin caused by myocaidial ischemia It is a most 

changeable subjective manifestation with little consistent quantitative le- 
latioii to the undeilying coionaiy disease- Silbei and Katz' emphasize 
that angina pectoiis is pain and, hence, must be analyzed accoiding to the 
physiolog}^ of sensation, quite apait fiom factois having to do with coio- 
naiy flow As they state, “It cannot be shown that theie is a high coiie- 
latioii between the ability of a di ug to pi event electiocaidiogiaphic changes 
undei stiess and to pi event anginal pain ” 

Over 20 diugs and 10 suigical pioceduies have been advocated foi the 
long-teim tieatment of angina pectoiis This suggests no one remedy is 
effective 

Assay of an anti-anginal agent oi pioceduie is the measuiement of a 
completely subjective sensation — the deciease in fiequency and seventy of 
chest pain Although pain peiception is faiily unifoim fiom individual 
to individual, peisons vaiv gieatly in then leaction fiom time to time 
Studies have shown pain to involve physical peiception as well as psycho- 
logical leaction Since the effectiveness of an anti anginal agen^ is based 
on a subjective lepoit, the many factois that condition a patient’s leaction 
must be taken into considei ation Variation in these factois causes attacks 
of angina to diffei in fiequency and seventy under identical circumstances 
in the same and in different individuals 

Variation in the leaction factoi and spontaneous i emissions inteifeie 
with any classification of angina accoiding to lesponse to effort Compaii- 
son of anti-anginal agents and pioceduies is difficult because each has been 
tiled on patients who often have not been classified accoiding to degrees of 
seventy of angina 

In addition to its phaimaceutic action, eveiy diug has a placebo effect 
that IS derived from the urgent desiie of patients foi relief and from the 
physician’s enthusiam Thus the total diug effect is equal to its active 
effect plus its placebo effect Placebos have been shown by Evans and 
Hoyle^ to relieve the pain of angina pectoris satisfactorily in 38 pei cent 
of their patients Beechei® leviewed 15 studies involving over 1,000 pa- 
tients in which placebos wei e found to have a degi ee of effectiveness meas- 
uring 35 2 plus or minus 2 2 pei cent 

There is an inheient theiapeutic effect of an agent oi theiapy propoi- 
tionate to its impact on the psyche Thus, an injection has a greatei effect 
than a pill, and a surgical procedure, the greatest effect of all The countei- 
part of a placebo in the evaluation of a surgical technic is the sham opera- 
tion 
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Besides the placebo effect of the pill oi pioceduie, it has been shown that 
the physician-patient relationship decreases the frequency of chest pain 
in patients with angina without placebos® It is essentially in the lapport 
period — the initial stages of therapy — ^that a good psychologic i elationship 
IS established between physician and patient 

As the double-blind technic by passes the placebo effect, so multiple con- 
tiol periods in the post-iappoit period ciicumvent the effects of the doctoi- 
patient i elationship ’’ 

The number of suitable patients with stable angina usually is too small 
to be statistically significant, and the daily attack of chest pain too infre- 
quent to allow per cent improvement (as an expression of decrease in fre- 
quency of attacks) to be an accurate measurement in the assay of anti- 
anginal agents or procedures ® The i esults of a study'' in which an 
anti-anginal agent is stated to have produced 50 per cent improvement in 
48 per cent of 23 cases should be compared with another study® of 24 cases, 
in which 63 per cent of the patients weie improved 75 per cent, by the 
ceremony of drug research and good doctor-patient relationship, which 
weie the only therapeutic factors opeiating 

Medical Tieatment 

The Long-Acting Nitiates 

The currently most populai i epresentative of this group is pentaerythii- 
tol tetianitrate (Peritrate), in 10 to 20 mg oial tablets, thiee to four times 
a day Peritrate was found by Winsor and Humphreys to be helpful in 
pi eventing anginal attacks, but neither multiple successive control periods 
noi the double-blind technic was employed Russek et al believe that Peri- 
tiate piotects selected patients with coronary artery disease from electro- 
cardiographic changes produced by an exercise test They did not demon- 
strate, however, that Peritrate deci eased the frequency of attacks of angina 
pectoris, a completely subjective manifestation Salans, Silber and Katz, 
Fnedberg and Talley, et al found Peritrate ineffective in the treatment of 
cardiac pain They found only one of 25 persons with angina pectoris to 
lespond to Peritiate in the post-rapport period 

Another popular long-acting nitrate, tiiethanolamine trinitrate (Meta- 
mine) in daily doses of 6 to 16 mg was reported by Palmer and Ramsey, 
and Fuller and Kassell as being effective in the pievention of anginal pain 
In neithei of these studies weie multiple successive peiiods without medi- 
cation pi ovided as conti ols, nor was the double-blind technic employed Sil- 
bei and Katz, and Fiiedbeig failed to find Metamine effective in the treat- 
ment of anginal pain Fiiend et al and Cole et al ® found Metamine to 
be ineffective when tested with the double-blind technic and multiple suc- 
cessive conti ol peiiods 
The Xanthines 

Gold et al tiaced the use of xanthine deiivatives back to 1895 and com- 
mented that beneficial i esults in peicentages of up to 80 per cent weie from 
leports of clinical expeiiences lather than conti oiled investigations Their 
expel lence agrees with that of Evans and Hoyle-* who found that when 
xanthines weie tested against placebo controls, the xanthines did not show 
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themselves to be woithy even of tiial in the loutine tieatment of caidiac 
pain 

Oschaioff” cl.iims that Elivophyllm in one to two ounce doses at four 
houi inteivals is useful in the tieatment of angana pectoiis He did not 
lule out, by utilixation of the double-blind technic, the placebo effect oi the 
ceiebial effect of the alcohol of the elixii Fiiedbeig’- has lemarked that 
\anthine diugs have been maiketed in combination with sedatives, usually 
Iihenobaibital, which mav assuie the benefit of at least one diug in the 
combination 

Klicllin and Popavennc 

The impoi tnnce of the double-blind technic in b^'-passing the bias of the 
phvsician and the suggestibility of the patient in the evaluation of an anti- 
tWginn] Agent is ilhistinied by Gold" in discussion of khellin “When a 
physician knew which w<is ding and which was placebo, a laige number 
of patients appealed to obtain lelief of caidiac pain fiom khellin When 
the study was lepeated in the same gioup of patients, but neithei physi- 
cians 1101 patients weie awaie of the identity of the agents, then the placebo 
and khellin could not be distinguished with lespect to the effect on caidiac 
pain” Anothei gioup of invesiigatois similailj”^ had to leappiaise then 
expel lence with khellin and with papaveiine in angina when they letested 
these dings employing the double-blind technic'’ 

AnU-iliyi Old Theiapics 

To 1 educe the patient’s metabolism, diminish the work of the heait and 
its need foi coionaiv flow, attempts have been made to ablate the thyroid 
gland by thiouiea deiivatives, ladio-iodine and suigeiy 

The thiouiea deiivatives — mainly thiouiacil, and piopjdthiouiacil i educe 
the activity of the thvioid gland and aie effective only so long as adminis- 
teied They lequiie piolonged theiapy and have toxic effects, paiticulaily 
on the hemopoietic system 
Radioactive Iodine 

Wheie it IS available, hypothja oidism is moie easily induced by radio- 
lodme than by the thiouiea deiivatives oi thyioidectomy Blumgait et 
al I'epoit 75 pei cent of 720 patients to have woith while impiovement 
It should be noted that the good lesults aie achieved at the expense of intio- 
ducing mj^xedema, which has its own set of uncomfoi table symptoms Foi 
this, small daily doses (6 to 30 mg ) of thyioid can be administeied to 
lestoie a metabolic late consistent with comfoit — usually minus 10 to 
minus 25 pei cent 

Antithyroid theiapies should be leseived foi that small gioup of patients 
with angina pectoiis whose symptoms aie so seveie that the intioduction 
of myxedema is warranted Since the symptoms of hypothyroidism would 
differentiate treated pei sons fiom the contiols, double-blind technics aie 
not applicable 

Suigical Tieatment 

Surgical proceduies are indicated when severe angina has persisted foi 
at least six months, or has become intractable despite every effoit to ehm- 
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mate oi’ alleviate any possible contributory factoi and all othei means 
of tieatment have been exhausted 
Opel ations on Nei ves 

All painful impulses pass thiough the uppei foui oi five thoiacic ganglia, 
their rami communicantes and the coriesponding thoiacic posterioi spinal 
neive roots Moie successful results have been obtained by excision of 
the upper foui or five thoracic ganglia than with pai avertebi al alcohol 
injections 

Pi oduction of a Collatei al Blood Supply to the Heai t 

Cuiiently the most populai suigical procedures are the Thompson, Beck 
I, Vinebeig opei ations and the ligation of branches of the internal mam- 
mal y aitery The Beck I operation consists of abrasion of the epicardium 
and lining of the paiietal peiicardium, application of an iiiitant, 0 2 gm 
of powdeied asbestos, to these sui faces, paitial occlusion of the coionary 
sinus wheie it enteis the light atrium and graft of the paiietal peii- 
caidium and mediastinal fat to the suiface of the heait The Thompson 
proceduie is the pi oduction of adhesions by the introduction of powdeied 
silica (talc) into the peiicaidial cavity While it is claimed that attacks 
of angina are pi evented oi diminished in fiequency in 80 pei cent of pa- 
tients by the Thompson pioceduie, theie is a 12 per cent opeiative moi- 
tality Vinebeig implants the internal mammary aiteiy with an open 
freely bleeding intercostal branch diiectly into the left ventiiculai mvo- 
caidium, 70 per cent impiovement in 29 patients is reported 

That the impressiveness of the suigical pioceduie may be the majoi 
part of its theiapeutic effect is suggested by Lillehei^'> who has applied the 
double-blind technic to the ligation of the internal mammal y aitery His 
piehminaiy results indicate just as good lesults with the sham opeiation 
(skin incision) as with the opeiation itself Ripstein^'’ initially has found 
just as good lesults fiom the sham opeiation as fiom coionary vein liga- 
tion with 01 without poudrage 

Vinebeig' has found that it is necessaiy to wait at least six months aftei 
surgeiy, beyond which the psychologic impact does not peisist, befoie at- 
tempting to decide how much benefit the patient has obtained He sug- 
gests caieful before and aftei evaluations of the patients by thiee membeis 
of a team of medical men, one of whom is a psychiatiist 
Psychosocial Theiapy 

The vise-like pain of seveie angina, a lecuiient s 5 ’’mbol of sudden death 
or incapacitating disease, must be actively combated by a positive appioach 
The patient should be assuied that he is going to live, and of the piobability 
of a long and pioductive life if he cooperates in the tieatment To be told 
that he is not going to die, is too negative, the woid death should not entei 
into a discussion of his condition The patient may be gieatly encouiaged 
by being infoimed that caidiac patients often outlive othei people because 
they lead a moie model ate life He should be seen frequently so that his 
confidence is lestoied, and to give opportunity foi the emotional tensions 
aiising fiom his domestic life and occupation to be ascertained and pi op- 
ei ly handled The patient’s functional capacity should be measuied against 
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the demands of his job by the physician oi a work classification unit wheie 
available Then he should be encourai^ed to live as neai a normal life as 
he IS able EskwitlP'' used a good phvsician-patient relationship, tranquil- 
izing diugs— e g mepiobamate and phenobaibital— to help patients handle 
the emotional tensions aiising from family and business life With an 
ovei-all medical appioach, he was able to improve 90 pei cent, and lestore 
80 pel cent of patients with angina pectoiis to active employability 
It IS quite piobable that psvchosocial theiapy accounts foi many of the 
good effects attiibuted to dings, ladiation to the thvioid, and suigeiy 

ADDENDUM 

Since this papei vns submitted foi publication, Cossio and Mastei have lepoited that 
Iproniarid (Marsilid) has decreased the ficquency of attacks of angnna pectoris If 
confirmed b\ the double-blind tecbrifc and tiial thiouph multiple control peiiods in the 
post-rappoit stapre, this avenue of Ihciapv' may be lewardme: (Cossio, Pedro “The 
Treatment of Anprma Pectoiis and Othei Musculai Pain Due to Ischemia with Ipro- 
niarid and Isoniarid ” Ant Ihati 7, 5G 113, 1958), (IMastei, A Peisonal Commum- 
tation ) 

SEYMOUR L COLE, M D , F C C P 
Bevel ly Hills, California 
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ELECTROCARDIOGRAM OF THE MONTH 

The authot ivould be pleased to leceive comment and conti ovet sy 
fiom readers m i elation to explanations offeied 


Chiomc Auiiculai Fluttei 

Mis A H IS a 48 year old white woman who has mitial stenosis and aoitic 
insufficiency with mild left ventriculai hypeitiophy noted in the chest x-iay 
She has known about the cardiac muimuis since 1948 Hei blood piessiiie is 
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rJO/GO She had noimal sums ilnlhm until 1055 (see illustiation) and never 
lequiied di^rjt.ilis On June 6, 1056 she was found to have 3 1 auiiculai fluttei 
\\i(h a \entiiculai late of 121 beats pel minute and manifestations of deci eased 
caidiac leseive Aftei appiopiiate digitali/ation, hei caidiac leseive impioved 
and the degiee of a-\ block incie.ised to 5 1 AMth a ventiiculai late of 64 The 
jiatient was given 0 2-0 4 Gins of qiiinidinc oialh foin times dailv at home 
About foul da\s latei noimal sinus ilnthm leappeaicd 

On June 4, 1057 (see illustiation) she again had auiiculai fluttei with a vaiy- 
ing (3 1 and 4 1) degiee of a-\ block and congestive heait failuie Aftei the 
l.ittei had impioved following legulation of digitalis intake, quinidine 0 5 Gms 
foul times daih was again .idministeied while she was ambulatoi-v foi about 
one week Auiicul.ii fluttei did not disappe.ii and she had sjmptoms of caidiac 
consciousness which w’cie aggiavated b\ aiixietA legaidinghei domestic pi oblems 

She A\as hospitalized and leccived anticoagulant medication as well as main- 
tenance digitalis Seieial dais latei, an attempt .it leconveision to noimal sinus 
ilnthm was made b\ .idministei iiig (luinidine 0 4 Gms e\ei\ two hours foi thiee 
doses One houi .iftei the l.ist dose, she suddenh de\ eloped \entiiculai tachi'- 
c.iidia with .ibnoimalh wide QRS complexes (see illustiation Julj 17, 1957) 
togethei with mild peiipheial ciiculaton failuie and Inpotension These adveise 
manifestations disappe.ued spontaneoush m about half an houi and auiiculai 
fluttei (Avitli 4 1 a-\ block) leappeaied as shown in the illustiation (Juh 18, 1957) 

Two months aftei this episode of quinidine to\icit\, she still had auiicular 
fluttei with \enti iciil.ii late .nei aging SO beats pei minute She is taking main- 
tenance doses of digit.ilis onh The .luiiculai fluttei has lemained despite a tiial 
of othei, and less toxic, dosage schedules of quinidine 

She has h.id chionic .uiiiculai fluttei foi .ilmost one and a half jeais Eailiei 
lathei than latei, in the couise of auiiculai fluttei, quinidine will often conveit 
this aiilnthmi.i to noim.il sinus ilnthm although this is not a fixed lule Such 
p.itients whom the authoi has followed do well when thev aie tieated as though 
the\ h.id chionic .luiiculai fibi illation, that is, when the ventiiculai late is con- 


ti oiled with digitalis 
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Los Angeles, Cahfoinia 
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Case Report Section 

Subacute Cor Pulmonale Due to 
Metastatic Carcinomatosis of the Lung 
Report of a Case with Autopsy Findings 

JOSEPH T GIAMMALVO, M D ' and STEWART H JONES, M D 

Boston, Massachusetts 


Inti oduction 

Cor pulmonale is divided into the acute and chionic foims according to 
the duiation of the disease In the formei the clinical pictuie of stiam 
on the light side of the heart is manifested over a period of houis oi sevei- 
al days and ends eithei fatally oi in complete lecoveiy of the patient The 
commonest cause of this condition is pulmonary embolism Chionic coi 
pulmonale is clinically manifested over a period of many months and is 
due to a multiplicity of causes such as valvulai disease of the heait oi 
chronic pulmonaiy disease In 1937 Bull and Robeitson^ desciibed a 
third foim as subacute coi pulmonale in which the disease luns a faiily 
lapid clinical course extending ovei a period of seveial weeks during 
which severe dyspnea is the outstanding clinical symptom In this papei 
we wish to report a case of subacute coi pulmonale and leview biiefly the 
liteiatuie on this subject in oidei to le-emphasize its clinical and patho- 
logic featuies 

Repoit of a Case 

A 58 yeai old housewife, mothei of two, fiist came to the Lahey Clinic July 5, 1953 
She had discovered a nodule in hei left bieast foui yeais pieviously, and had done 
nothing about it Recently it had become laiger and caused mild discomfoit A non- 
tender, fixed, haid, ii regular mass was piesent in the left outei quadiant Axillary 
lymph nodes weie not enlarged 

Two days latei a radical left mastectomy was done and the pathologic diagnosis was 
scirihous carcinoma with metastases to 22 of 29 lymph nodes Following opeiation 
she received 21 \-iay treatments from August 2 to Septembez 2, 1953 

Periodic check-up examinations fiom 1953 on failed to leveal any lecuirence until 
a visit on Septembei 26, 1955, when she complained of cough, palloi and chest pain 
Pressure elicited marked tenderness in the left axilla Hemoglobin was 9 gm per 100 
cc , hematociit 27, led blood cell count 3,010,000, white blood cell count 3,750, and the 
diffeiential count was normal The chest roentgenogram showed slight fibiosis in the 
left uppei lobe, slight cardiac enlargement and increased density in the ribs A film of 
the left ribs showed fracture of the eighth in the posterior axillary line A roentgeno- 
gram of the spine, two weeks later, revealed spotty demineralization suggestive of 
metastatic disease She received five x-ray tieatments over the spine with moderate 
relief of upper back pain Oieton methyl tablets, 10 mg every other day, for 20 doses 
was also prescribed 

The first definite evidence of osseous metastases was m a skull roentgenogram on 
December 2, 1955, which showed a mottled destructive change throughout the entire 
calvarium vvuth a large ladiolucent area in the left supraorbital region A chest roent- 
genogram gave the same appearance of mild fibiosis as previously Her complaints 
were exertional dyspnea and model ate discomfoit in chest and spine 

There was gradual increase in the dyspnea and on January 19, 1956, it was so severe 
she was brought to the hospital by ambulance On examination she was cyanotic and 
severely dvspneic, struggling to breathe Oxygen bv nasal catheter gave no perceptible 

^Department of Pathologv, Tufts University School of Medicine 
■^'Department of Internal Medicine, The Lahev Clinic 
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lehef She was too ill to have pulmonary function tests, but it seemed by auscultation 
that lung \olunies weic noimal and it was not obvious whv there was such respiratory 
dilTicultv A chest loentprenopiani apain showed mild fibiosis as before, but in both 
luiijis now The hcait was slij^htlv enlaiped and the vascular shadows piominent 
Trc'itmont was symjitomatic with owfreii and small doses of narcotics There was 
increasiiifr cvanosis, and the uncontiollablc d\spnea continued until she died 46 hours 
aftci admission The clinical diafrnosis was caicinomatosis involving the skull, ribs, 
and veitebiae secondaij to caicinoma of the bieast, cor pulmonale secondary to pulmo- 
naiv fibrosis secondaiv to \-ia\ thoiapv, and tciminal pneumonia 
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Ft^are f This section of lung shows 

lumen due to a greatly thmkened intima and occlusion of a ^iid arte y ^ 
tumor cells in the perivascular lymphatics 
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Autopsy Findings* 

External examination revealed the body to be that of a model ately 
obese elderly woman with a left ladical mastectomy scar and signs of 
chiomc lymphedema in the left aim Theie was no evidence of recurrent 
tumor at the opei ative site However, two small tumoi nodules were pal- 
pable over the occiput The neck veins were distended, and the ankles 
showed a mild pitting edema Examination of the peritoneal cavity dis- 
closed a distended stomach but no signs of metastases When the sternum 
was removed, voluminous lungs weie seen filling the pleural cavities and 
approximating each other in the midline Each pleural cavity was free 
of fluid The lungs were bound posterioily and lateially by several thin 
fibrous adhesions The light lung weighed 350 gm , the left 430 gm Each 
lung was distended, ciepitant and flulfy thioughout except for minimal 
maiginal atelectasis Each showed glistening gray pleural surfaces with 
minimal anthracotic pigmentation A fine granularity was noted over the 
light lower lobe and the anterior suiface of the light upper lobe Each 
lung presented a giayish, dry and almost bloodless cut surface with the 
exception of several subcrepitant, firm, daik led to green areas of dis- 
coloration in the right upper and left lower lobes The bronchi contained 
a small amount of gieenish mucoid mateiial There were no distinct tumor 
masses in the lung, and the peribronchial and paratracheal lymph nodes 
were grossly free of metastases The laiger branches of the pulmonary 
aitery showed deposits of lipid in the intima 
When viewed in situ the heart appealed to be somewhat enlarged due 
to a prominent right ventricle and pulmonary conus The venae cavae and 
the innominate veins were distended with blood A transverse section 
through the ventricles lesulted in the outpouring of an excess of fluid 
blood from the right side of the heart, yet exploration of the pulmonary 
aitery and its major branches revealed no emboli 

The heait weighed 380 gm The right auricle was slightly dilated and 
hypertrophied There was also slight dilatation of the tricuspid valve 
which measured 10 6 cm The right ventiicular wall measured 0 4 gm in 
thickness along the inflow tiact Its papillary muscles were large and the 
tiabeculae carneae were bioad and thick The wall of the pulmonary 
conus was also hjTieitiophied and the tiabeculae carneae were flat The 
pulmonary valve leaflets were unalteied, and the dilated valve measured 
8 2 cm Changes in the left side of the heait included minimal dilatation 
and hypertiophy of the left ventiicle which measured 1 4 cm in thickness 
The coionaiy arteries showed mild nonocclusive atherosclerosis 

Examination of the oigans of the abdomen disclosed no evidence of 
metastatic tumoi Metastases weie piesent, however, in the lumbar verte- 
brae and the left eighth rib 

Mici oscopic Examination 

The significant histologic findings weie piesent in the lung and bones 
In the sections of lung taken from all five lobes, some of the small pulmo- 

*A-56-l, Booth Memorial Hospital 
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naiy aitenes, aiteiioles and most of the lymphatic vessels were obstructed 
b3^ masses of well preseived and appaiently viable tumoi cells These 
cells weie also piesent in alveolar capillaries In addition, old organized 
thiombi with oi without tumoi emboli paitially or completely occluded 
the lumen of some of the small pulmonaiy arteiies, while others showed 
a nai rowed lumen as a lesult of concentric intimal fibrosis (Figs 1 and 2) 
Although a considerable numbei of the small arterial branches showed 
these obstructive lesions, there weie vessels that appeared to be spared 
A moderate degiee of emphysema and focal atelectasis was present, and 
theie was evidence of teiminal aspiration of gastiic content with no in- 
flammatory response 

The vertebral bones were the site of metastatic tumor with fibiosis of 
the marrow and hyperplasia of the cancellous bone Tumoi cells were 
demonstrable in many of the blood sinusoids 
The anatomic diagnosis was status following left radical mastectomy 
for carcinoma of the breast, pulmonary carcinomatosis with cor pulmo- 
nale , metastatic carcinoma involving lumbar vertebrae, left eighth rib and 
skull, chronic lymphedema of the left arm, agonal aspiration of gastric 
content 

Comment 


The Clnncal PicUii e of Siihacute Coi Pulmonale 

The outstanding clinical features presented by this case weie severe 
dyspnea and cyanosis not lelieved by the administration of oxygen, the 
presence of linear shadows in both lung fields and slight enlargement of 
the heart in roentgenograms, and a clinical course of several months’ dura- 
tion These signs and symptoms occuiied in a patient with evidence of a 
metastatic tumor in the skeletal system and with a negative history of pre- 
vious cardiopulmonarj'’ disease The picture here was one of a lapidly 
progiessive coi pulmonale in which the underlying cause was not evident 
ante mortem 

In 1937 Brill and Robertson reported a case and reviewed two others 
that presented this general clinical pattern with the exception that the 
primary tumors were gastric in origin and not diagnosed clinically They 
designated this clinical picture of rapidly progressive failure of the right 
side of the heart as subacute coi pulmonale to distinguish it from the acute 
and chronic forms Subsequent case reports^- ^ have appeared in the litera- 
ture under this title, each showing this general clinical pattern 

The Pathologic Substi ate of Subacute Coi Pulmonale in 
Pulmonary Cai cinomatosis 

The gross autopsy findings in the piesent case report were meager in- 
deed There was evidence of pulmonary hypertension in the form of dilata- 
tion and hypertrophy of the right side of the heart with no obvious gross 
lesion to account for it Caieful inspection of the lung revealed the linear 
white streaks of dilated lymphatics and a fine gi anularity within the sub- 
stance of the lung The cause of the pulmonary hypertension became evi- 
dent in the histologic sections in the foim of obstiuctive lesions involving 
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the pulmonaiy aiteiies These lesions weie of three types (1) oiganiz- 
ing aiterial thiombi with oi without the presence of tumor emboli, (2) 
tumoi emboli lodged in the lumen of small aiteiies and arteiioles, and (3) 
pulmonaiy aiteiioscleiosis of the obliteiative endaiteiitic type 

These obstiuctive vasculai lesions appealed to be related The fiequent 
occuiience of tumoi cells in oiganizing thiombi suggested that the latter 
maj’’ have been initiated by the piesence of the foimei Furtheimore, the 
location of obliteiative endaiteiitis pioximal to points of obstruction in 
the longitudinal views of aiteiies suggested a causal lelationship between 
the two lesions This view is in opposition to that expiessed by von Meyen- 
buig,'’ Gieenspan,- Bull and Robertson* who consideied the obliterative 
endaiteiitis as an effect of peiivasculai lymphatic cai cinomatosis Wu’s* 
objection to this explanation was based on the obseivations that only a 
few cases of lymphatic cai cinomatosis showed these aiterial changes and 
that even in these, many vessels weie exempt That the coi pulmonale 
was 1 elated to the obstiuctive aiteiial lesions and not directly to lymphatic 
cai cinomatosis was borne out by the studies of Moigan ^ He found that 
out of 78 cases of diffuse cai cinomatosis of the lung only 11 showed right 
ventiiculai hypeitiophy and of these, 10 showed obstiuctive aiterial le- 
sions in the foim of vasculai fibiosis or lecent thiombosis 

It would appeal then that the clinical pictuie of subacute cor pulmonale 
lesulted when a sufficient numbei of pulmonary aiteries were progres- 
sively obstiucted by tumoi emboli and thrombosis with the resultant 
obliteiative endaiteiitis pioducing piogiessive inciements of pulmonary 
hypei tension that pioved fatal within a mattei of weeks 

Sites of the Pi tinai y Tumoi in Repoi ted Cases 
of Pulmonaiy Cai cinomatosis 

The primal y site of the tumor in the majoiity of the leported cases 
was the stomach Othei primai y sites included bi onchus, breast, prostate, 
panel eas, laige bowel, biliaiy tiact and lectum Since the primal y tumor 
fiequently lemained undiagnosed during the life of the patient and since 
the symptomatology of subacute coi pulmonale is sufficiently distinctive, the 
piesence of the lattei should aleit the clinician to the possibility of an 
occult malignant tumoi that had metastasized to the lung in the form of 
diffuse vascular cai cinomatosis 
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Metastatic Pulmonary Melanoma 
of 15 Months' Duration 

MILTON B ROSENBLATT, M D , F C C P * ** and JAMES R LISA, M D 

New Yoik, New Yoik 


The lung is a common site foi metastatic foci from extiapulmonaiy ma- 
lignancies Abiams^ found the lung involved, metastatically, in 46 5 per 
cent of 1,000 autopsied cases of caicinoma On the basis of radiographic 
evaluation, Pendergrass” estimated the incidence of pulmonary metas- 
tases fiom all caicinomas to be 30 pei cent and as high as 75 pei cent fiom 
renal cancel In geneial, the secondaiy deposits in the lung appeal on the 
roentgen film as bilateial, multiple, lounded shadows of varying size and 
are the lesult of hematogenous embolic spiead The primary tumors usu- 
ally associated with this type of lesion arise fiom the thyioid, genito- 
uimary tract, intestinal tiact and bones 

Malignant melanoma commonly involves the lung by way of vasculai 
spread but the relative laiitv of the tumoi usually piecludes its inclusion 
in the differential diagnosis of pulmonaiy lesions In a ladiographic study 
of 314 cases of pulmonaiy metastases, Minoi^ found 15 secondary to 
melanoma The aveiage time that elapsed between the onset of the pii- 
maiy lesion and the appeal ance of pulmonaiy metastases was 32 5 months 
and the interval between appearance of the metastases and death was 4 1 
months Most of the patients with melanomatous pulmonary deposits are 
diagnosed in the preteiminal stages of the disease The following case of 
malignant melanoma is theiefore of unusual inteiest in that theie was 
roentgen evidence of extensive metastases 15 months piior to death, during 
the greater part of which time the patient was completely asymptomatic 
The diagnosis of melanoma was established 14 months after the initial 
roentgen observation of the pulmonary nodules 

The patient was a 61 yeai old, white cleik who piesented himself at the Union 
Health Center on August 22, 1952 for a loutine check-up Theie was no significant 
complaint With the exception of post-nasal discharge of 20 yeais’ duiation he had 
enjoyed excellent health The past history revealed an appendectomy at age 16 His 
parents had died of heart disease in the eighth decade Three bi others were alive and 
well His appetite was good, bowels were regular, once daily, there was no genito- 
urinary or cardiovascular symptom The physical exanunation and routine laboratory 
studies of the blood and urine weie negative A routine chest x-ray film (Figure 1) 
disclosed several large round nodules involving both lung fields A tentative diagn^is 
of metastatic carcinoma was made and he was referred to the Memorial Hospital foi 
further study 

A comprehensive examination was made at the Memorial Hospital and repeated at 
the Mount Sinai Hospital Roentgen examination of the genito-unnary tract, entire 
intestinal tract, gall bladder and bones failed to reveal a primary lesion Brormhoscopy 
and esophagoscopy were negative Cytologic examination of the sputum, bronchial 
washings, gastric washings and urine were negative He was advised to undergo 
exploratory surgery of the thorax and the abdomen on different occasions but refi^ 
Between hospital and clinic visits he continued working and had no complsmt ot 
than the anxiety induced by the medical inteiest in his condition 


*Visiting Physician, Metropolitan and Bird S Coler Hospitals 

**Director of Pathology Seivice, New York City Department of Hospitals 
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FIGURE 1 FIGURE 2 

Figmc 1 Routine chest film, August 22, 1955, showed laige nodulai densities in both 
lung fields No pulmonary symptoms (Couitesy of The Union Health Centei ) — 
Ftguie 2 Films on October 5, 1956 (14 months latei) showed a slight increase in the 
rounded densities previously obseived No pulmonary complaints during the inteival 
between films 

Examination by one of us (M B R ) on May 1, 1956 found him to be well developed 
and nouiished wth evidence of lecent weight gain Theie were multiple pigmented 
nevi distributed over the thoiax The pupils reacted to light and accommodation and 
the external oculai movements weie nonnal The nasophaiynx appeared negative 
Theie were no palpable cervical oi axillary nodes The thoiax was symmetiical, breath 
sounds vesicular and percussion note unimpaiied The cardiac outline was within 
normal limits, the sounds were of good quality, regular sinus ihythm, no murmur, 
ventricular rate of 80 per minute The blood pressure was 140/80 There was a post- 
operative seal on the abdomen The liver and spleen were not palpable Rectal exami- 
nation was negative There was no peripheral edema The reflexes were active and 
equal, bilaterally 



FIGURE 3 Metastatic melanoma of lung showing the maiked anaplasia 
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Roentgen examination of the chest showed no definite change in the numbei or size 
of the shadows seen on the film of August 22, 1965 The electiocaidiogram showed left 
axis deviation The sedimentation late was 35 mm pei lioui (Westergren) The blood 
count levcaled hemoglobin of 82 pei cent, 4,400,000 led blood cells, 9,760 white blood 
cells with noimal diffeiential The uiinalvsis was negative Intiadermal tests weie 
negative foi coccidiomvcosis and positive foi histoplasmosis Papanicolaou smeais of 
the sputum weie negative The gastric washings were negative foi tubercle bacilli 
He had no complaint until Octobei 1966 when he suddenly became awaie of spasmodic 
twitching of the light shouldei muscles and of the tongue This was followed by weak- 
ness in the low'ei extremities, light hemiplegia and dysaithria The pulmonary status 
was unchanged clinicallv and the loentgen examination (Figure 2) showed slight in- 
ciease in the diametei of the nodulai densities pieviously obseived He was admitted 
to the neuiologic seivice of the Mount Smai Hospital wdiere a small pigmented aiea 
was noted on the lowei lip neax the buccal mucosa Biopsy levealed the lesion to be 
a malignant melanoma He xvas tiansfeiied to the Doctois Hospital on November 19, 
and died on Novembei 26, 1956 aftei a senes of convulsive seizuies 

Neciopsy examination levealed metastatic melanoma of the lungs, adienals, jejunum, 
ileum, colon, iibs and biain Gioss inspection of the lungs showed tumoi masses 
scatteied thioughout all the lobes The masses weie coloied daxk blown, were firm in 
consistency and measuied up to 4 5 cm in diametei The light upper lobe contained 
one mass, the middle lobe had two, and the lowei lobe foui masses The left upper 
lobe and lowei lobe had foui and five masses, lespectively The intei vening paienchyma 
appealed noimal Theie ivas mild Inpeiemia of the tiachea and main bionchi 

Micioscopic examination shoived the pulmonaiy masses (Figuie 3) to consist of 
extremely bizaiie cells having a spindle appeal ance and displaying anisocytosis, macio- 
nucleation, hvpeichiomatism and mitoses Theie weie focal areas of nests heavily 
pigmented by melanin The non-tunieious poitions of the lungs iveie noimal 

The tumoi masses in the adienals weie similai to those in the lungs and occupied the 
entire thickness of the coitex In the intestinal tiact, the tumoi s involved the muscle 
and submucosa and iveie about 2 cm in size in the jejunum and ileum and smallei m 
the colon The maiiow of the thud and fomth left iibs was diffusely hi own to black 
and presented a sti iking appeal ance The veitebiae weie normal The biain was 
deeply pigmented with the same cellulai changes In the ceiebellum, the lesions were 
limited to the coitical giay and weie chaiacteiized by necrobiosis and hemoiihage 
In all probability, the piimaiy site of the melanoma was the lesion in the mouth, 
although this was not suspected foi 14 months aftei the pulmonary metastases had 
been recognized The laige numbei of pigmented nevi scatteied ovei the thoiax proba- 
bly contiibuted to the diagnostic confusion It is also possible that in the course of the 
convulsive seizuies, he had bitten his lip and diaivn attention to the small pigmented 
area According to Pack' “ and Mooie,® the oionasal region is an infrequent piimaiy 
site for malignant melanoma, comprising approximately 2 pei cent of the total Origin 
fiom the lips is extremely uncommon 
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Editorial 
A World of Peace 

The tiaditioiial foims of education, political oiatory, literatuie and 
religious ceiemonies have conditioned the attitudes and spontaneous le- 
actions of individuals and nations, and have cieated unnecessaiy baiiieis 
among them Thiough science and natuial philosophy we learn the tiuth 
01, to be moie exact, with these aids at oui disposal, we attain the most 
tiustwoithy conception possible of oui selves and the total nature of things 
Scientific and philosophical knowledge aid man to gam wisdom and 
undei standing 

Today, Kipling’s oft-quoted couplet, “East is East and West is West, 
and nevei the twain shall meet” is iiievocably outdated The situation 
piesented by Kipling aiose because the East, in its contemplation on 
aesthetic components of life, and the West in its puisuit of known com- 
ponents, tended to biand as illusory and evil any knowledge othei than 
then own Theie is no leason why the civilizations of the East and West 
cannot meet 

The international ideological issue today is not a simple question of 
good and bad, but a complex conflict between different conceptions of what 
is good These diffeient conceptions can be reconciled thiough peisonal 
contacts on international platfoims This will undoubtedly lead to intelli- 
gent appieciation and undei standing of the ideological diffeiences which 
are moi e imagined than i eal 

We want to live in a new sort of world, a world of peace The flowering 
of science, which has lendered wai absuid, also gives us wealth, comfort 
and freedom from disease in the body and mind Oui contest for position 
in the intiicate fabiic of society no longei need require that those who 
fail shall undergo suffering 

Medical science which is devoted to the alleviation of human suffering, 
IS neither individual nor national, but international Institutions and 
learned bodies devoted to scientific lesearch are not concerned with Man’s 
origin, his leligion, race or countiv Their doors aie open to all The 
international congresses on diseases of the chest, sponsored by the Ameri- 
can College of Chest Physicians, afford excellent opportunities for the 
medical men and women throughout the world to meet, not only to exchange 
ideas on scientific matters, but also to create international good-will and 
undei standing Seeing other people and seeing oui selves as others see us, 
makes us wise Wisdom leads to undeistanding Undeistanding begets 
tolerance , tolerance, in its turn, leads to “Peace on earth and good will to 
all men ” 

RAMAN VISWANATHAN, M D , P C C P * 
New Delhi, India 

’'■Regent for India 
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PROCEEDINGS OF THE 24TH ANNUAL MEETING 

Board of Regents and Board of Governors 

The Boaid of Regents and the Boaid of Goveinois of the College held then 
annual meetings ^ Wednesday and Thuisday, June 18 and 19, at the Fair- 
mont Hotel, San Fiancisco, at the time of the 24th Annual Meeting of the 
College The following Regents, Goveinois, Chaptei Delegates and guests 
weie officially legisteied 


Tohn r BriKCR St Paul Minnoaoln, Chnirmnn Board of Itofrents 
VtiMiI H Waterman Knowtllc Tonne-ace Chnirmnn Board of Governors 


Osier A Abbott Emorj Unlvcrsitj, Gcorpla 

Crawford W Adams, Nashville Tennessee 

William A Adams, Chienfro Illinois 

Malcolm L Allan Vancouver, Hrltish Columbia 

Arnold S Anderson St Petersbunr Florida 

Bobert J Anderson, Atlanta Gcontin 

Albert H Andrews, Chienfro, Illinois 

Norman Arcese Seattle, WnshinKton 

J O Armstrontr Dallas Texas 

Paul W Aviston Lancdnle Alabama 

Carl C Avon, Marietta GeorRin 

Alvnn L Bnrnch New lork NY 

B Gui BcRin Montreal Quebec 

Helen C Bern/ield Jackson, Mississippi 

Otto L Bettsfr, Chienco, Illinois 

Katharine It Boucot Philadelphia Pennsjlvnnin 

Charles A Brasher, Mt Vernon Missouri 

Paul J Breslich Minot, North Dakota 

Walter B Brown Livermore California 

Donald W Close Indianapolis Indiana 

Sumner S Cohen Oak Terrace Minnesota 

Lawrence R Coke WmnipcR Manitoba 

William S Conklin, Portland Orovron 

Winthrop N Davej Ann Arbor Michifran 

Everett C Drnsh Charlottesville Vircinia 

Seymour M Parber San Francisco California 

Max Fleishman Omaha Nebraska 

M Jay Flipse, Miami Florida 

Carl H Gellenthien Valmora New Mexico 

Roy F Goddard Albuouerquo New Mexico 

Alfred Goldman St Louis Missouri 

Burcess L Gordon AlbuQuertiuo New Mexico 

William P Graj Batcsville Arkansas 

Albert GuBcenheim, Denver Colorado 

Joseph M Hanner, San Dicro, California 

J E J Hams Albuquerque New Mexico 

Marvin S Harris Bcvcrlv Hills California 

W Elliott Harrison Vancouver British Columbia 

Thomas G Heaton Toronto Ontario 

Georpo R Herrmann Galveston Texas 

Georce H Hobbs Mt Vernon Missouri 

Corrin H Hodpson, Rochester Minnesota 


Henri R Hoskins San Antonio Texas 
W Leonard Howard Northvolle Michigan 
Hollis E Johnson Nashville Tennessee 
Francis J Kasheta GlenclifT New Hampshire 
Ray W Kissane Columbus Ohio 
Ross C Korj, Milvvaukee, Wisconsin 
Alexander Libow, Miami Beach, Florida 
Robert C Locke Reno Nevada 
Richard V Lj nch ClarksburR West Virclnia 
Arthur M Master New 'iork N 'i 
Donald W McCaulej Okmulfree Oklahoma 
Donald R McKaj Buifalo New York 
Frank A Merhno Providence Rhode Island 
Herman J Moersch Rochester Minnesota 
Fdward H Morfran Seattle Washington 
J Arthur Mjers Minneapolis, Minnesota 
Rush E Netterville Jackson Mississippi 
Robert K Oliver Montgomery Alabama 
Richard H Overholt Boston Massachusetts 
Jerome V Pace Rockville Indiana 
J Winthrop Peabodj Sr Washington D 0 
Lloyd E Pcckenschneider, Halstead Kansas 
Charles K Potter Waukegan, Blinois 
Charles Pokornj, Halstead Kansas 
Howell S Randolph Phoenix, Arizona 
Elmer C Rigb> Los Angeles California 
William R Rumel Salt Lake City Utah 
Paul C Samson Oakland California 
J Gordon Seastrunk, Columbia South Carolina 
Joseph A Smith, Glen Gardner New Jersey 
W B Steen Tucson Arizona 
Lawrence H Strug Now Orleans Louisiana 
James H St>gnll Indianapolis Indiana 
Darrell H Trumpe, Springfield Illinois 
Howard S Van Ordstrand Cleveland Ohio 
Raman Viswannthan New Delhi India 
William C Voorsanger, San Francisco California 
Doan C Walker Tulsa Oklahoma 
Buford H Wardrip, Son Jose California 
Irving Willner Newark New Jersej 
W Bernard Yegge Denver, Colorado 


Murray Komfeld Chicago Blinois Executive Director 
Ward Bentley, Chicago Illinois Executive Assistant 
Harriet L Kruse, Chicago, Illinois Executive Assistant 
Margaret Rogers, Chicago Blinois Executive Assistant 


The annual meeting of the Boaid of Regents was held on Wednesday, June 18, 
and the joint meeting of the Boaid of Goveinois and Boaid of Regents was 
held at a luncheon on Thuisday, June 19 Di Seymoui M Faibei, San Fiancisco, 
Vice Piesident and Chairman of the Committee on Geneial Aiiangements for 
the meeting, was intioduced and welcomed the College Officials to San 
cisco Di Faibei and the membeis of his committees weie congiatulated 
on then splendid coopeiation in the arrangements foi the 24th Annual Meetup 
The following lepoits, resolutions and lecommendations were appioved by 
the Board of Regents 


Report of the Council on Postgraduate Medical Education 

Our council is pleased to announce that five postgraduate courses on diseases of 
the chest have been presented under the sponsorship of the „ 

12 months, all of them very well received and well attended The 12th Annual Louis 
was presented m Chicago, October, 1957, vnth a registration of ^3 Physicians, the 10th 
Annual Couise m New York City, November, 1957, registration 119, the ^^md Annual 
Course in Los Angeles, December, 1957, registration 106, the 11th Annual ^“^se i 
Philadelphia, March, 1958, registration 68 and one presented m Atlanta in Marcn oi 
1958, registration 43 
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This fall our progiam of postgraduate medical education will start with a special 
course on cardiopulmonary physiology to be presented as the 13th Annual Postgraduate 
Course of Chicago during the week of October 13-17 The 11th Annual Postgraduate 
Course on Diseases of the Chest will be presented in New York City, November 10 
through 14, and the 4th Annual California Postgraduate Course on Diseases of the 
Chest will be piesented in San Fiancisco February 16-20, 1959 

J Winthrop Peabody Sr , Chairman 


Report on College Books 

The committee on books rvishes to leport that the follorving books sponsored by the 
American College of Chest Physicians have enjoyed remarkable sales We have pre- 
pared this report to indicate the number of books printed, the number of books sold, 
and the number of each presently available 

ROENTGENOLOGY OP THE CHEST, Dr Coleman B Rabin, Chairman, Editorial 
Committee Charles C Thomas Publishers, Springfield, Illinois April, 1958 3,000 
printed — 883 sold — 2,117 available 

CLINICAL CARDIOPULMONARY PHYSIOLOGY, Dr Buigess L Gordon, Chair- 
man, Editoual Committee Grune & Stratton, New York City February, 1957 3,300 
printed — 3,300 sold — none available 

NONTUBERCULOUS DISEASES OP THE CHEST, Dr Andrew L Banyai, Chair- 
man, Editorial Committee Charles C Thomas Publishers, Spiingfield, Illinois August, 
1954 3,162 printed — 2,613 sold — 539 available 

THE FUNDAMENTALS OF PULMONARY TUBERCULOSIS, Dr Edwaid W 
Hayes, Sr , Chairman, Editorial Committee Charles C Thomas Publishers, Springfield, 
Illinois February, 1949 3,094 printed — 2,695 sold — 399 available 

It IS gratifying to note that the book on Clinical Cardiopidmonai y Physiology, 
which has been on the market only a short time, has been sold out and the com- 
mittee IS now engaged in a complete revision of this book which will be available 
early in 1959 

Upon the request of the publisher, the committee has also authorized a revision of 
the book on Nontiiberoidous Diseases of the Chest Work on this new book has begun 
and it IS hoped that the book will be available in 1959 

Another new book, Diagnosis and Tieatment of Tumors of the Chest, which is 
being compiled under the chairmanship of Dr David Spain of New York City, is 
well under way and we hope to be able to announce its publication early in 1959 
The book will be published by Grune & Stratton 

Burgess L Goidon, Chairman 


Report of the Committee on Membership 
Between September 1, 1957 and March 1, 1958, 305 applications from all parts of 
the world were received and presented to the Board of Regents Of these applications, 
160 were for Fellowship, 61 for Associate Fellowship, 44 for Associate Membership 
and 40 for advancement to Fellowship Of this group, 196 applications were filed 
by physicians in the United States and Canada and 109 by physicians in other countries 
Of the total of 305 applications presented to the Board of Regents, 4 were rejected, 
2 were tabled and 2 are being held for further investigation Of the 82 physicians 
in the United States who applied for Fellowship, 14 have been reclassified as Associate 
Fellows 

With the admission of 257 new members in all parts of the woild, the total member- 
ship of the College is now 6403 As of June 1, 1958, there were 72 applications pending 
presentation to the Boaid of Regents at the Intel im Session Other applications will, 
of couise, be filed between now and September 1 

Chevalier L Jackson, Chairman 


Report of the Committee on Bronchoesophagology 
The study of bronchogiaphy conducted by the Committee on Bronchoesophagology 
was presented at the Annual Meeting of the College in 1957 and was published in 
DISEASES OF THE CHEST in March, 1958 

The committee is presently engaged in the preparation of an editorial entitled “The 
Role of Endoscopic Photography in the Teaching of Bronchopulmonary Diseases” 
It IS hoped that this editorial will be published in DISEASES OF THE CHEST and 
that leprmts of this article may be sent to the deans of the various medical schools 
in Older to acquaint these schools with the opportunities for visual aids in the teachine 
of bronchopulmonary disease ^ 


At the Interim Meeting of the College in 
had an informal meeting at the Chevalier 


I^iladelphia last December, our committee 
Jackson Clinic where we were guests of 
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Di Jaclvson and Di Noiris We had the pnvilege of witnessing- quite a number 
of bionchoscopic and esophagoscopic examinations and had the oppoitunity to observe 
the technics used at the Jackson Clinic, as well as the new instiuments We hone 
RocSei^thiTS committee meeting at the Intel im Session in 

Aithui M Olsen, ChaiTman 


BCG Slalenienf 

At a Congiessional heaiing in Washington, DC, ceitain individuals stiessed the 
use of public funds to suppoit the -widei use of BCG vaccination foi tubeiculosis in 
the United States In vieiv of the pubhcitv given these healings, the Executive Council 
of the College adopted the following statement which, it is hoped, mil assist 111 clarifving 
the position of the College legaiding the use of BCG in the campaign against tuber- 
culosis in the United States 

In view' of the vital inteiest in improving public health and welfaie, and in the 
eradication of diseases of the chest in paiticulai, oui position regarding the use 
of BCG (bacillus Calniette-Gueiin) against tubeiculosis in the United States should 
be made knowm At the piesent time there is insufficient evidence that significant 
piotection IS afToided by its use The Council fully endoises the antituberculosis 
contiol piogiam of the U S Public Health Seivice, which includes leseaich in BCG, 
and uiges the continued suppoit of their piogiam 


Resolutions 

Foi a number of years, individual mcmbeis of the College have presented subsciip- 
tions for the College journal, DISEASES OF THE CHEST, to then medical fraternities 
and sororities These subscriptions have proved to be veiy popular w'lth the members 
of the fiateinities and soioiities and it is recommended bv the Board of Regents 
of the College that this program be expanded A resolution w’as adopted by the Board 
of Regents recommending that College Chapters be encouraged to pi esent subscriptions 
for DISEASES OF THE CHEST to the medical fiateinities and sororities in their 
state or district It is hoped that many of the College Chapteis wnll endorse this 
worthwhile activity 


WHEREAS, The funds allocated for loan to accepted or acceptable candidates have 
earmarked approximately 30 per cent of the available funds set aside for resident 
loan purposes, and 

WHEREAS, The nature of the fund shall ultimately become a revolving fund, and 
thereby rt is hoped, be self perpetuating, but will not materialize in this manner until 
5 or 6 years have elapsed and loan funds are repaid by the borrow'eis, together with 
interest at the rate of 3 per cent per annum, and 

WHEREAS, The experience of the committee during the last year would indicate 
the desirability of accumulating a levohung fund of at least 25,000 dollars for loans 
to accepted candidates, and 

WHEREAS, The anticipated budget of the College would be more satisfactorily 
adjusted to a small annual contribution rather than to one or more substantial con- 
tributions at intervals, 

THEREFORE BE IT RESOLVED, That the College shall set up in its annuM 
budget an amount of 2,000 dollars per annum for the resident loan fund until such 
fund shall reach the total sum of 25,000 dollars 


WHEREAS, Standards fox Fellowship in the Ameiican College of Chest Physicians 
in the United States and Canada have been maintained at a high level by requiring 
that all candidates for Fellowship hold board certification 01 successfully complete our 
oral and written examinations, and 

WHEREAS, These standards must be maintained at a high level throughout the 


world, 

THEREFORE BE IT RESOLVED, That all candidates for Fellowship in the Col- 
lege in other countries be required to complete Fellowshrp examinations unless a waiver 
of this requirement is granted by the Board of Regents, or request of the Kegen 
Governor of that country and that such examinations shall be conducted under tne 
supervision of the Regent or Governor of the country or territory concerned, o 

appointee, and + 1,1 1 , a 

BE IT FURTHER RESOLVED, That examinations for Fellowship be establisnea 
at the earliest date in those countries m which this procedure has not aiiea y 
adopted 


WHEREAS, The 26th Annual Meeting of the American College of Chest Physicians 
■will be held in Atlantic City in June of 1959, and 
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WHEREAS, This Silvei Anniveisaiy Meeting will be given special and careful 
planning to make it the most outstanding meeting in the histoiy of the College, 

THEREFORE BE IT RESOLVED, That caps and gowns be woiii at the 1959 Con- 
vocation of the College in oidei to lend additional dignity to this impoitant function 

WHEREAS, The Ameiican College of Chest Physicians will celebiate its Silvei 
Anniveisary in 1959, and 

WHEREAS, The fiist meeting of the College was held in Albuqueique, New Mexico, 
August 10th, 1935, and 

WHEREAS, Invitations have been leceived fiom the Goveinoi of New Mexico, the 
Mayoi of Albuqueique, and the Piesidents of the New Mexico State Medical Society 
and the Bernalillo County Medical Society to hold a Homecoming Meeting of the 
College in Albuqueique in 1959, 

THEREFORE BE IT RESOLVED, That the Ameiican College of Chest Physi- 
cians hold its Silver Anniveisaiy Homecoming Meeting in Albuqueique, New Mexico, 
Octobei, 14-17, 1959 

It IS lecommended that a section on Nucleai Medicine be established to seive under 
the Committee on Physiologic Therapy of the American College of Chest Physicians 

The Board of Regents of the American College of Chest Physicians wishes to express 
its sincere appreciation to the folloiving people for their efforts and coopeiaton in 
making the 24th Annual Meeting of the College a great success 

Di Seymour M Farbei and the members of the annual meeting committees 

Drs Samuel Bellet and Peter Theodos and the members of their Committee on 

Scientific Program 

Dr Paul H Holinger and the members of the Committee on Motion Pictures 

Mrs Seymour M Farber and Mrs Roger Wilson and the members of the Ladies 

Recept on Committee 

The Staff of the Fairmont Hotel 

The San Francisco Convention and Visitors Bureau 

The press and radio station representatives of San Francisco 

Gold Medal Awarded b}' A M A 

Drs Coiiin H Hodgson, J A Callahan, A J Biuwei and A H Bulbulian of the 
Mayo Clinic and Mayo Foundation, Rochester, Minnesota, were awarded the Billings 
Gold Medal for their exhibit on misleading thoracic roentgenograms rn the Section 
on Diseases of the Chest of the American Medical Association meeting in San Fran- 
cisco, June 23-27 


1958 Prize Essay Award Winners 



Eugene A Friedberg Ronald J O’Reilly 
University of University of California 
Buffalo School at Los Angeles, School 
of Medicine of Medicine 

First Prize Second Prize 


Alan S Deutsch 
New York 
University School 
of Medicine 
Third Prize 


June Hagen 
University of 
Cape Town 
Medical School 
Honorable Mention 


Report of the Committee on College Essay 

College Essay is pleased to report that 80 inquiries concerning 
the 1958 Prize Essay Contest were leceived from undergraduate mldical students in 
the follovnng countries Argentina (2), Australia, Brazil, Canada (5), Chile Czecho 
Slovakia (2), England (7), France, India, Iraq, Ireland, Italy (2), Mexico,’ Ser- 
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lands, New Zealand, Noith Ireland, Pakistan, Philippines (2), Scotland, South 
Aiiica (2), Switzeiland, United States (30), Uiuguay, and Yugoslavia (2) Thirty 
applications foi the contest weie filed and 23 essays weie submitted by students from 
the follomng schools 


UnhersitlacI NnclonnI Artrentinii 

Sjdnej Unnersit) Medical School AuHtraliii 

Unncrsitj of Alberta Canada 

1 ondon Hospital Medical Collepre Enulniid 

B T Medical CoIIcko, India 

Rojal CoIlcKC of Medicine Iraq 

Queens Uni\ersit> North Ireland 

Kinr Edward Medical Collcfre Pakistan 

Edinbiirch Unlecrsitj Scotland 

Unirersitj of Cape Town South Africa 

Unieersitj of Geneea Switaerland 


United States 

JelTerson Medical College (3) 

State University of Iowa (2) 

University of Minnesota 

Georfretown University 

State University of New lork 

University of Virtrinin 

University of California at Los Angeles 

University of Buffalo 

New York University 


Piist Piize, consisting of ?500, ivas awaided to Eugene A Friedbezg for his essay 
entitled “Muimui Pioduction in Aoitic Stenosis An Analysis using a Hydraulic Model” 
Second Piize, $300, was awaided to Ronald J O’Reilly for his essay on “Clinical 
Recognition of Caibon Dioxide Intoxication” and Third Piize, $200, was awarded Alan 
S Deutsch foi the essay “Ventiiculai Septal Defect A Review” The committee 
awaided Honoiable Mention and a piize of $50 to Miss June Hagen for her essay 
entitled “Ciyptococcosis of the Lung” 


1959 Essay Contest 

The 1959 Piize Essay Contest is now open to undergraduate medical students 
throughout the world Awards mil be announced at the time of the 26th Annual 
Meeting of the College in Atlantic City, New Jeisey, June 3-7, 1959, in the amounts 
of $500, $300, and $200 for first, second, and third prizes lespectively Each winner 
will also leceive a ceitificate of meiit 

The Boaid of Regents of the College lequests the cooperation of members affiliated 
with medical schools in bunging the contest to the attention of the student body 
at their schools Essays may be submitted on any phase of medicine or surgery 
relating to the diagnosis and/or tieatment of cardiac or pulmonary diseases The 
contest will close on Apiil 15, 1969 Applications and instiuctions for the preparation 
of manuscripts may be obtained fiom the Executive Offices of the College, 112 East 
Chestnut Street, Chicago 11, Illinois 


Past Presidents of the College Meet m San Francisco 
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College Councils and Committees Hold Annual Meetings in San Francisco 









The annual joint meeting of the Boaid of Governois and Boaid of Regents, Faiimont Hotel, San Fiancisco, Thuisday, June 19, 1958 
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Report of the Treasurer 


STATEMENT OF INCOME AND EXPENSES FOR THE YEAR 
ENDED DECEMBER 31, 1957 


INCOME 

Annual Dues 
Fellowship Fees 
Sales 

Advei Using 
Subsciiptions 
Exhibit Space 
College Sei vices — Net 


$105,079 41 
24,496 50 

$35,349 29 
30,983 76 
2,477 71 
13,662 50 


Less — Discount Allowed 


$82,473 26 

8,465 15 74,008 11 


Interest Received on U S Bonds and Treasury Notes 


1,317 45 

Interest on Investment in Savings & Loan Associations 


1,950 00 

TOTAL INCOME 


$206,851 47 

EXPENSES 

Salaries 

$65,161 65 


Printing Journal 

56,179 14 


Building Account (Schedule 1) 

5,597 93 


Printing and Engraving 

8,904 63 


Handling and Posting Journal 

6,448 89 


Postage and Shipping 

4,276 60 


Translations 

300 00 


Officers’ and Committee Expense 

4,866 18 


Telephone and Telegraph 

2,730 00 


Office Expense 

2,584 44 


TiaveUng — Executive Director 

1,596 95 


Annual Meeting 

7,728 53 


Interim Meeting — Board of Regents 

1,568 93 


International Meeting 

8,464 99 


Public Relations Expense 

1,757 69 


Editorial Board 

4,018 75 


Hospital Counselor 

1,028 90 


Library Expense 

364 30 


Member ship Certificates 

456 52 


Payroll Taxes 

1,026 65 


Prize Essay Award 

1,174 74 


Audit 

260 00 


Contribution to World Medical Association 

500 00 


College Medals 

43 95 


Contribution to National Society for Medical Research 

25 on 


Depreciation — Furniture and Fixtures 

1,668 40 


Total Expenses 


187,723 71 

NET INCOME 


$ 19,127 76 

Ralph H Marcus, Certified Public Accountant, Chicago, Illinois 


Charles K Pettei, 

Ti easurei 


College Chapter News 

MICHIGAN CHAPTER 

The Michigan Chapter will meet at the Sheiaton-Cadillac Hotel, Detioit, on 
October 3 Dinnei will be served at 6 30 p m , to be followed by the scientific 
session at 8 00 pm 

Clinical Application of Paper Electrophoreses in Sarcoidosis” 

Nathan Levitt, Detroit 
“Pulmonary Alveolar Proteinosis” 

E Osborne Coates, Jr , Detroit 
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KENTUCKY CHAPTER 

The annual meeting of the Kentucky Chapter will be held at the Brown Hotel 

i 24 Guest speakei at the dinner meeting commencing 

at 6 30 pm will be Di Dwight C McGoon, Rochester, Minnesota who will 
speak on ‘The Caicinoid Syndrome Associated with Malignant Bronchial 
Adenomas” In conjunction with the state medical association meeting the 
chaptei will piesent the following piogiam at 2 00 pm ’ 

‘‘Lung Abscess” 

Daniel Pickai, Louisville 

‘‘Pleuial Biopsy” 

Giovei Sandeis, Louisville 

‘‘Results of Non-opeiative Treatment of Bronchogenic Carcinoma” 

John Paul Stamer, Louisville 

‘‘Suigical Tieatment of Tiansposition of the Gieat Vessels” 

Daniel Mahaffey, Houston, Texas 

MEXICAN CHAPTER 

The Mexican Chapter presented a Symposium on Chionic Cardiopulmonary 
Disease in conjunction with the National Institute of Caidiology in Mexico 
City, June 3-4 Pi of Di Ignacio Chavez, Diiectoi of the National Institute 
of Caidiology and an Honoiaiy Fellow of the College, seived as modeiator 
Over 600 physicians and medical students attended the symposium 

On August 5 the chaptei piesented the following piogiam at a meeting held 
in Mexico City 

‘‘Pulmonaiy Eosinophilia” 

Raman Viswanathan, Delhi, India 

‘‘Suigeiy of Coarctation of the Aorta” 

Fernando Quijano Pitman 

The scientific session was followed by a buffet supper in honor of Dr Vis- 
wanathan 



Lecturers at the Symposium on 


Chronic Cardiopulmonary Diseases and officers of the 
Mexican Chapter 'Left to'right, back row Drs Jorge fom, Fernando Quijano Pitma^, 
Ignacio Chavez, Aradio Lozano Rocha Isaac Costero and Guzzy Cente^^^ 

Drq Donato G Alarcon and Rosario Barroso Front row Drs Victor Kubio, migue 
Jimenez, Rodolfo Limon-Larson, Ismael Cosio- Villegas, and Enrique Starnes 
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JAPAN CHAPTER 



Members of the Japan Chapter who attended a special meeting in Tokyo, July 26, in 
honor of the visit to Dr Seymour M Farber, San Francisco, President-Elect of the 
College Front row, left to right Drs Fumiyo Shimazu, Kingo Shinoi, Chuzo Nagaishi, 
Masao Tsuzuki, Masanaka Terada, Hiroshige Shiota, Seymour M Farber, Taizo Ku- 
magai, Yoneji Miyagawa, Jo Ono, Osamu Kitamoto, Harutaka Baba, Yoshio Hayashi, 
and Hirotake Tokugawa 


College News Notes 


Dr. Andrew L Banyai, Chicago, Illinois, was elected an honoraiy member 
of the Sociedad Colombiana de Tisiologia, Bogota, Colombia, and also of the 
Sociedad Antioquena de Tisiologia y Patologia Toiacica, Medelhn, Colombia 

The Iowa State Tubeiculosis Sanatoiium at Oakdale is celebrating its 50th 
anniversaiy this year Dr William M Spear selves as Medical Director and 
Superintendent and other Fellows of the College on the staff aie Drs Philipp 
Cahn, Bernhard B Gloeckler, and Daniel R Webb 

The honoraiy degiee of Doctor of Laws was conferied upon Major General 
Dan C Ogle, An Force Suigeon General, on June 8 by his Alma Matei, Euieka 
College, Euieka, Illinois Geneial Ogle is Governor of the College foi the 
Air Foice The degree, the highest honoi given by Eureka College, was 
bestowed upon Geneial Ogle in lecognition of his exceptional achievements in 
his chosen caieei 

Dedication ceiemonies for the Jacob J Mendelsohn Laboratoiy at Pox River 
Hospital, Batavia, Illinois, weie held on June 13 Dr Otto L Bettag, Chicago, 
Director of the Illinois Depaitment of Public Welfaie and Regent of the Col- 
lege, delivered an address at the dedication Dr Mendelsohn, a Fellow of the 
College foi many years, passed away in 1955 He had served as medical diiec- 
tor of the hospital foi 29 yeai s 

Major General Harry G Armstrong, USAF (MC) was piesented the Legion 
of Meiit Award with Second Oak Leaf Cluster lecently foi exceptionally meii- 
torious conduct in the performance of outstanding seivice to the United States 
as Suigeon of the United States Air Forces in Euiope from July, 1954 to 
Novembei, 1957 

Dr Charles K Petter, Waukegan, Illinois, was elected President of the Illi- 
nois Tubeiculosis Association 


Dr George L Waldbott, Detroit, Michigan, received first prize for an exhibit 
on Contact Dermatitis at the Session on Occupational Allergy of the Euionean 
Academy of Allergy in The Hague, Netherlands recently European 

Major Khushdeva Singh, Superintendent of the Tuberculosis Centre, Patiala 
India, and for many yeais Secretary of the North India Chapter of the Colleee 
was awarded the honor of “Padam Shn" by the Government of India for his 
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outstanding woik in the field of tubeiculosis and diseases of the chest The 
honoi was confened by the Piesident of the Goveinment of India at Govein- 
ment House in New Delhi 

Dr Francis J Weber, Washington, D C , has been appointed Chief of the 
newly established Division of Radiological Health of the Public Health Seivice 

Dr Jethro Gough, Caidiff, Wales, lecently lectuied at the Mayo Clinic and 
Mavo Foundation, Rochestei, Minnesota on the subject "Some Recent Investi- 
gations in Pulmonaiy Pathology” 

Dr Harry Golembe, Libeity, New Yoik, has been elected Vice-Piesident of 
the Medical Society of the State of New Yoik 

Colonel Weldon J Walker was a guest speakei at the Eighth Middle East 
Medical Assembly held May 9-11 at the Ameiicaii Univeisity in Beaut, Lebanon 
Colonel Walkei piesented papeis entitled “Newei Concepts Concerning the 
Cause and Pievention of Hj'pei tension” and “The Lipid Pioblem in Atheio- 
scleiosis ” 

Announcements 

We aie pleased to lepoit that the book, CLINICAL CARDIOPULMONARY 
PHYSIOLOGY, edited by Di Buigess L Goidon and sponsoied by the Ameii- 
can College of Chest Physicians, has enjoj'ed such a laige sale that stock on 
this book IS now entaely depleted It is lequested that oideis foi this book 
be withheld until the announcement of a new levised edition which is now 
being piepaied bj' the College Release of this levised edition is anticipated 
eaily in 1959 


The next Postgiaduate Couise in Laryngology and Bionchoesophagology to 
be piesented by the University of Illinois College of Medicine is scheduled foi 
Octobei 27-Novembei 8, 1958 The couise is undei the daection of Di Paul 
H Holingei Intel ested legistiants may wiite directly to the Department of 
Otolaryngology, Univeisity of Illinois College of Medicine, 1853 West Polk 
Street, Chicago 12, Illinois 


A three-day postgraduate couise on cardiopulmonaiy diseases will be held 
in Denver, Colorado, October 16-18, 1958, under the sponsorship of the Colorado 
Chapter of the American College of Chest Physicians, Coloiado Heart Study 
Group. Fitzsimons Army Hosmtal, National Jewish Hospital, and the Univer- 
sity of Colorado School of Medicrne. Outstanding speakers will lecture at this 
postgiaduate couise For further information, please communicate with the 
Office of Postgiaduate Medical Education, University of Colorado Medical 
Center, 4200 East Ninth Street, Denver, Colorado 


Special Postgraduate Course 
CLINICAL CARDIOPULMONARY PHYSIOLOGY 

Edgewater Beach Hotel, Chicago, Illinois 
October 13-17, 1958 

Have you received your copy of the program for this special postgraduate 
course’ If you are interested in attending this course, please write to the 
Executive Offices of the American College of Chest Physicians, 112 East 
Chestnut Street, Chicago 11, Ilhnois, for a copy of the program 

Enrollment is limited. 

Applications will be accepted m the order received. 
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Uncommon Roentgen Patterns of 
Pulmonary Sarcoidosis* 

BENJAMIN FELSON, M D , F C C P 
Cincinnati, Ohio 


The common roentgen featuies of intiathoiacic saicoidosis have been 
adequately desciibed and clearly depicted in the literature Numerous 
lepoits illustrate the variegated manifestations of the disease the lymph 
node enlargement, the disseminated miliaiy densities, the localized infil- 
tiates, and the fibiotic changes, alone or in combination 
Howevei, not all cases reveal these moie oi less typical findings The 
jiesent report deals with two interesting but less familial loentgen 
patterns of pulmonary sarcoidosis which may, at times, bring this disease 
to mind — the multinodular and the multi cystic 

THE MULTINODULAR PATTERN 

This relatively uncommon form of sarcoidosis has leceived little mention 
in the literatuie, only a few cases having been recorded McCord and 
Hyman,’ in 1952, reported and illustrated two cases of pulmonary sar- 
coidosis in which large parenchymal nodules, indistinguishable fiom the 
“snowball” lesions of metastatic malignancy, were demonstrated roent- 
genographically Tuiiaf and Bum,- in their monograph on sarcoidosis, 
leproduced the roentgenograms of another case There were five large 
rather well-demarcated nodules, one in the light apex and the others in 
the lower lung fields The chest was otherwise normal Two months later 
the lesions had almost disappeared A chest film thiee years earlier was 
said to have shown only disseminated miliary densities 

I have had the oppoitunity of studying the roentgenograms in five cases, 
including the two repoited by McCord and Hyman In four instances a 
roentgen diagnosis of malignant pulmonaiy metastases was originally 
made However, the mild clinical symptoms and the continued well-being 
of the patients led to further study, and ultimately micioscopic evidence 
of sarcoid was obtained, twice from the lung and twice from a peripheral 
lymph node In the fifth case, lepoxted below, sarcoid was suspected clinic- 
ally and 1 oentgenologically and the diagnosis was confirmed by scalene 


’^Fiom the Depaitment of Radiology, Univeisity of Cinunnati College of Medic me 
and the Cincinnati Geneial Hospital ^ ineciicme, 
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lympli node biopsy Foui of tho five patients weie young' Negroes and the 
fifth was a Negiess, age 26 All weie mildly ill, with general symptoms, 
such as fever, malaise, night sweats, and weight loss, and lespiratory symp- 
toms, such as cough, dyspnea, and expectoiation All but one of the cases 
showed peripheral lymph node enlaigement of slight to moderate degree, 
and two showed eleyation of the serum globulin and serum calcium No 
other clinrcal evidence of systemic sarcoidosis was apparent 

Roenfqen Findings In each case the chest roentgenogram revealed 
changes far out of proportion to the mild clinical manifestations There 
were numerous round or oval lesiorrs, 5 to 40 mm rn diameter, widel}'^ 
distributed in the lungs In four of the cases the nodules appeared to be 
more numerous in the central zones, where they tended to be confluent 
The rndividual nodules rn these four cases presented a hazy or fluffy out- 
line, the “soft” margin sometimes appearing as a halo around the central 
density The confluence of the nodules and their lack of sharp borders did 
not closely simulate the common tj^pe of metastases, but the resemblance 
to the “halo” nodules of choiionepithelioma, also seen occasionally with 
other metastatic tumors, was striking The fifth case showed scattered 
sharply-outlined nodules varying from about 5 to 15 mm in diameter, in 
no way different from the appearance of the garden variety of pulmonary 
metastases 

In three of the cases the superior mediastinum appeared widened, pre- 
sumably due to lymph node enlargement In only one was hilar lymph node 
enlargement apparent, but in three others the overlying pulmonary lesions 
obscured the hilar areas 

Follow-up films were obtained in all but the patient with the sharply 
circumscribed nodules In one, followed for five months, no change was 



FIGURE lA 


FIGURE IB 


h mu e 1 (Case 1) Multinodulai m ?he lungs ‘"TheTduTes 

large lound and oval coalescent lesions wide^^ T^euoi mediastinal 

have fluffy maigins, giving them a halo-hk g The^nodulai densities 

and left hilai lymph node enlaigement B August lb, me noon c 

are distinctly smallei and somewhat less dense 
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obseived In another, slight impiovement was noted at foui months One 
case, previously reported,’’ showed a sinking change at 10 months, with 
marked resolution of the large nodules and the supei imposition of a fine 
diffuse miliary pattern In the following case definite improvement was 
evident in 12 days and consideiable i egression was noted at five months 

Case Repo'it 

Case 1 (Reported thiough the couitesj of Dis I Leonard Bernstein and Paul F 
Pletchei) A P , a 26 yeai old coloied woman, was first admitted to Jewish Hospital, 
Cincinnati, in October, 1965, in labor She deliveied a normal full-tem infant A 
70 nim photofluoiographic chest film appeared normal In May, 1966, another routine 
photofluoiogiaphic chest film was normal 

On Augusts, 1957, she was re-admitted because of a dry non-productive cough, intei- 
mittent fever, night sweats, and a weight loss of five pounds The cough had been 
present for five months, but the other symptoms were of more recent origin She was 
not acutely ill, and had no fever on admission Physical examination was normal 
except foi fine rales and inspiiatoiv wheezes at the lung bases 

Blood counts and smear were normal except for an eosinophilia of 9 per cent, which 
soon fell to normal The sedimentation rate was 34 mm No sputum was expectorated 
The serum albumin, globulin, and calcium levels were normal, as were all other labora- 
tory studies Skin tests with tuberculin (second strength) and histoplasmm were nega- 
tive Biopsy of a scalene lymph node revealed the histological picture of sarcoid Pul- 
monary function studies were interpreted as indicating a restrictive process, compatible 
with the clinical diagnosis of sarcoidosis 

The chest roentgenogram on August 4 (Fig lA) revealed numerous large round 
and oval coalescent lesions, 1 to 4 cm in diameter, widely distributed throughout both 
lungs The margins of the nodules were ill-defined and fluffy There was wudening of 
the superior mediastinum and a nodular prominence in the left hilum thought to rep- 
resent enlarged lymph nodes On August 16 the chest film showed moderate improve- 
ment, many of the nodules appearing distinctly smallei (Fig IB) 



\ and small bullae in the right apex and small ones in the 

^^ 4^1 ^ hila and supei lor mediastinum aie ■widened and somewhat lobulated in 
outline 
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She impioved piomptly on steroids and was discharged, symptom-fiee, on August 19, 
1967 She has lemained clinically well since that time Chest roentgenogiams in 
Maich, 1968, showed about 76 per cent legression in the size of the pulmonary nodules 
and the hilai and mediastinal enlargement had almost completely disappeared 

Comment 

The multmodulai loentgen pattern desciibed above cannot, of course, 
be consideied diagnostic of saicoidosis It is a laie manifestation of this 
disease and perhaps would moie often result from tumor metastases or 
pulmonaiy lymphoma Multiple histoplasmomas, the nodular form of tuber- 
culosis, and multiple benign tumois (eg hamartomas) must also be con- 
sidered in differential diagnosis, but in these conditions the nodules are 
fewer in number and sharper in outline, and often some of them contain 
calcium “ 

Certain features encountered m the present group of cases should 
provide the clue to the correct diagnosis These include the mild clinical 
symptoms and the continued well-being of the patients, the presence in 
other body systems of stigmata consistent with sarcoidosis, especially 
lymphadenopathy , the apparent predilection for young Negroes , the fluffy 
margins of the pulmonary nodules and their tendency to become confluent, 
and the stationary or even regressive course shown i oentgenographically 

THE MULTICYSTIC PATTERN 

The multicystic pattern of sarcoidosis is probably a complication of the 
irreversible fibrotic stage of the disease It is not infrequently encountered 
at the autopsy table in patients dying of sarcoidosis but has seldom been 
emphasized as a prominent or predominant roentgen manifestation of the 
disease Individual cases have been reported and occasional examples have 
been included in articles dealing with the roentgen manifestations of 
sarcoid,^ but few authors have dwelt on this phase of the disease 

Longcope and Freiman,® in then classical monogi'aph on sarcoidosis, 
stated that the large cavitary lesions seen on roentgenograms usually 
proved to be emphysematous bullae or cystic bronchiectatic dilatations 
They pointed out that the emphysema resulted from extensive diffuse pul- 
monary fibrosis, and that when such changes were demonstrable complete 
1 egression was no longer possible 

In their monograph on intrathoracic sarcoidosis, Turiaf and Brun- 
devoted considerable discussion to this subject and illustrated local and 
widespread forms of bullous emphysema as well as a reversible type 
They noted a good correlation between the extent of the emphysema and 
the seventy of the symptoms and signs, and recorded such complications 
as pneumothorax, fluid levels from secondary infection, and cor pulmonale 

Malloryi^ reported the autopsy findings of six patients who died of 
extensive long-standing pulmonary fibrosis He noted widespread coarse 
emphysema, with bullae ranging up to a centimeter in diameter in all the 
cases Microscopically, numerous non-caseating miliary tubercles were 
also present He considered it probable that these cases were examples of 
sarcoidosis 
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Oiu expel lence with the multicystic pattern of saicoidosis dates back 
about 10 years and is based on nine pioved cases Six weie seen at the 
Cincinnati General Hospital and lepiesent 21 pei cent of the 28 proved 
cases of sarcoid at this institution in which chest roentgenograms were 
available The lemaining thiee cases came fiom othei institutions in the 
Cincinnati aiea 

All SIX cases from the General Hospital were Negro (Negroes account foi 
about 60 per cent of the hospital admissions) but the thiee outside cases 
weie white Theie weie five women and four men in the group The ages 
langed fiom 29 to 63 years, with an average of 38 yeais Comparable fig- 
ui es for the control gi oup of 22 cases of sarcoid from the General Hospital 
who did not show the multicystic pattern were as follows 22 Negro, 0 
white, 18 women, 4 men, age range 19 to 49 with an average of 31 years, 
seven yeais less than that of the multicystic gioup 

Of the nine multicystic cases, eight had chionic cough and five had 
hemoptysis Dyspnea and expectoration were prominent symptoms, but 
weight loss was mfiequent Two had recuirent episodes of acute pneu- 
monia Only one, a patient with lelatively minimal pulmonary changes, 
was asymptomatic Evidence of cor pulmonale was present in three of the 
multicystic and in none of the control cases The incidence of involvement 
of the skin, peripheial lymph nodes, hvei, spleen, eyes, salivary glands, 
and bones in the cystic cases was appi oximately the same as in the control 
gioup Renal calculi weie encounteied once in each gioup, and abnormal 
levels of seium calcium and seium proteins also occuired with equal 
fiequency in the two gioups 

Five of the nine multicystic cases died, and autopsy was perfoimed in 
thiee In each, widespiead pulmonaiy and pleural fibrosis were found, 
associated with bullous emphysema and bionchiectasis In two, miliaiy 
granulomas consistent with sarcoid weie found microscopically in the lung 
and other viscera In the thud, no evidence of sarcoid was demonstrated 
at autopsy, although several yeais eailier the diagnosis had been established 
by clinical, loentgen, and histologic findings 

Roentgen Findings On the initial loentgenogiam multicystic lesions 
were the predominant featuie in only one case, although they were present 
to some degree in seveial others In the lemaining eight, extensive pul- 
monary infiltiate was apparent, fibiotic in nature in six and miliary in 
two In two cases, one with fibiosis and one with miliary densities, the 
involvement was limited to one lung The unilateral miliaiy lesions exempli- 
fied an exceedingly rare distiibution of this form of sarcoidosis Mediastinal 
and/or hilar enlaigement was evident on the first film in seven cases and 
appeared later in one Spontaneous pneumothorax occuired terminally m 
one case 

Two cases weie followed i oentgenologically foi less than six months 
In the other seven, chest films w'eie available foi a period of from three 
to nine j^ears In these, once the cystic lesions appealed, they inci eased 
slowly in nunibei and extent In no instance did legiession occur, instead, 
theie W'as giadual piogiession with paitial tiansfoimation of the fibrotic 
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piocess into cystic lesions In one of the two cases piesentmg a miharv 
deySp^d by fibiosis befoie the bullae 


The ultimate appeaiance was often quite chaiacteiistic fFigs 2 3 
and 4) Theie was widespiead involvement of the lungs with strand-’hke 
or ill-defiiied densities honeycombed with laige oi small thm-walled cavi- 
ties having the tvpical appeaiance of bullae in seven cases and of cystic 
bionchiectasis in two In addition — ^and an impoitant pait of the pictuie 
—theie was definite enlaigement of the hila and/oi the superioi medias- 
tinum The maigins of the bioadened mediastinum lacked the usual sharp 
definition seen in the eailiei stages of saicoidosis because the adjacent 
pulmonaiv lesions ovei lapped and obscuied them to some degiee 

In two cases bionchogiams weie obtained late in the couise of the 
disease Both levealed model ately extensive cystic bionchiectasis, in 
addition, one showed ciowding of the bionchi in the uppei lobes, indi- 
cating collapse oi fibiosis (Fig 3) 

In the diffeiential diagnosis any condition which causes widespead pul- 
monaiy fibiosis which, in turn, lesults in bullous emphj'^sema oi cystic 
bionchiectasis, must leceive consideiation Many diseases fall into this 
category,’" including tubeiculosis, histoplasmosis, diffuse mteistitial fibiosis 
of Hamman and Rich, scleiodeima, bronchiectasis, piogressive bullous 
emphysema oi “vanishing lung,” pneumoconiosis, and the latei stages of 
chronic bronchial asthma These conditions often closely simulate multi- 
cystic sarcoidosis loentgenologically as well as clinically Howevei, the 
enlarged tiacheobionchial nodes, eailiei chest i oentgenogi ams showing 
the moie typical appeaiance of saicoid, and the piesence of othei clinical 
and laboratoiy evidence consistent with saicoidosis suggested the coriect 
diagnosis in a numbei of the cases in the piesent series 


Case 2 S 0 , a 31 yeai old coloied woman, was admitted to Cincinnati Geneial 
Hospital Octobei 29, 1956, with a histoiy of dyspnea, cough, and expectoi ation as- 
sociated with bouts of fevei Past histoiy levealed that she had been a patient in 
a tubeiculosis sanatoiium lathei biiefly in 1954 and again in 1957 with similar com- 
plaints A diagnosis of pulmonaiy tubeiculosis had been made but sputums weie le- 
peatedly negative On the piesent admission physical examination levealed moderate 
lespiratory distiess, evidence of weight loss, bilateial inspiiatoiy lales ovei the apices, 
and dullness and deci eased fiemitus ovei the right lung 

A chest film (Fig 4B) showed infiltiate m both uppei lobes, in which thin-walled 
ladiolucencies having the appeaiance of bullae weie appaient The hilai shadows were 
elevated and enlarged and the supeiioi mediastinum was slightly ividened The caidiac 
contouis weie obliterated by adjacent pulmonaiy involvement A loentgen impiession 
of tubeiculosis oi saicoidosis was made The 1964 films from the sanatorium weie 
obtained (Fig 4A) and levealed the infiltiate in both uppe^ lobes and light hilai 
enlargement Bullae weie not evident 

Multiple sputum examinations weie negative foi tubeicle baciili and fungi The 
electrocaidiogiam levealed light ventiiculai hypeitiophy The seium calcium and 
the seium albumin and globulin weie noimal Theie was considerable lespiiatoiy 
impairment shown by pulmonaiy function studies Biopsy of a scalene node showed 
miliaiy non-caseating gianulomas, consistent with saicoid She was disehaiged De- 
cembei 8, somewhat improved symptomatically She was readmitted on Decembei 23 
for cardiac cathetei ization Following this pioceduie she became nauseated and ap- 
prehensive, and complained of light chest and shouldei pain Hei blood pressuie feJJ, 
she lesponded pooily to emergency care, and died two days later 

Autopsy revealed large conglomei ations of lymph nodes in the mediastinum Pleural 
effusions were piesent bilaterally but the pleural surfaces appeared normal The light 
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lung weighed 500 giams and the left 360 Numeious bullae were seen thioughout the 
lungs On cut section the lung paienchyma appeared maikedly fibiotic and honey- 
combed The bionchioli were quite pi eminent The light ventiicle was dilated and its 
wall thickened There was thiombosis of the light atiial appendage No othei signifi- 
cant finding was noted 

Micioscopically, the lungs showed distortion of the paienchyma with marked inter- 
stitial pneumonitis of nonspecific natuie and sti iking fibrosis of the alveolai septa 
In the walls of the small and laige bionchi theie was much scan mg, and many giant 
cells containing laige Schaumann bodies weie seen Scattered non-caseating granu- 
lomas weie present in the lungs, lymph nodes, heart, spleen, and livei Final diagnoses 
weie sarcoidosis, pulmonaiv fibrosis, bullous emphysema, bronchiectasis, coi pulmonale, 
and thrombosis of the right atiial appendage 


Comment 

The seiiousness of the multi cystic foim of pulmonary sarcoidosis is 
evident when it is pointed out that five of the nine cases have died and that 
two othei s weie doing pooily when last seen One did well but was followed 
for only a month The other had moderate symptoms five years aftei 
bullae fiist became evident The causes of death in the five cases weie 
lespiiatoiy insufficiency and/or cor pulmonale in foui, and tension pneu- 
mothoi ax in one 

The sequential loentgenogiams appeal to substantiate the viewpoint 
that the cystic changes lesult fiom pulmonaiy fibiosis While it is realized 
that the loentgen lecognition of fibrosis is not always reliable, the ciiteria 
used in the present cases seem adequate These included strand-hke den- 
sities, peisistence of the shadows foi periods in excess of a yeai, and 
letiaction of fissuies, hila, and mediastinal stiuctures 

It IS, of couise, realized that there is no micioscopic picture which is 
pathognomonic for the diagnosis of saicoid Howevei, the presence of 
compatible clinical and roentgen findings, when added to the demonstration 
of non-caseating granulomas, leaves little doubt that these patients suffered 
fiom saicoidosis It is also appaient that the multicystic pattern repiesents 
a late manifestation of this disease 

SUMMARY 

The present lepoit deals with two interesting but less familiar roentgen 
patterns of pulmonaiy saicoidosis, the multinodular and multicystic The 
foimei consists of multiple large nodules simulating those of malignant 
pulmonaiy metastases The multicystic type is probably a complication 
of the fibiotic stage of sarcoidosis, the cysts lepresenting emphysematous 
bullae and bionchiectatic cavities The clinical and loentgen featuies en- 
counteied in a group of five cases presenting the multinodular and nine 
cases showing the multicystic pattern ^re desciibed and their importance 
m differential diagnosis emphasized Criteria are set forth which should 
suggest the diagnosis of sarcoidosis in such cases 
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Beinstem, Paul F Fletchei, Hans Plant, and Lee S Rosenberg for permission to in- 
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manuscript 
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RESUMEN 

Esta comunicacion se lefieie a clos aspectos ladiologicos inteiesantes 
PGio niGiios comunes dG Ja saicoidosis pulmonai, la forma multinodulai 
y poliquistica La piimera consiste en giandcs nodulos numerosos que 
simulan los dG las metastasis pulmonai es La foima poliquistica en una 
complicacion piobable de la etapa fibrosa de la saicoidosis, siendo los 
quistes bulas enfisematosas y cavidades bionquiectasicas Las carac- 
tei isticas clinicas y ladiologicas encontiadas en este giupo de cinco casos 
que piesentan el aspecto multinodulai y nueve casos de foima poliquistica 
se desciiben de acueido con su impoitancia y se lecalca el diagnostico 
difeiencial 

Se establecen ciiteiios que sugeiiilan el diagnostico de sarcoidosis en 
tales casos 

RESUME 

La piesente communication se lappoite a deux images ladiologiques 
de saicoidose pulmonaiie inteiessantes, mais pen communes, I’aspect 
multinodulaiie et multikystique Le piemiei consiste en nodules multiples 
etendus, simulant ceux des metastases pulmonaiies malignes La forme 
multikystique est piobablement une complication de I’etat fibieux de la 
saicoidose, les kystes lepiesentant des billies emphysemateuses et des 
cavites bionchiectasiques L’auteui deciit les caracteies cliniques et 
ladiologiques lenconties dans un gioupe de cinq cas piesentant la forme 
multinodulaiie, et neuf cas montiant un aspect multikj^stique, et il met 
en lumieie leui impoitance dans le diagnostic diffeientiel II piopose 
des ciiteies qui peimettiaient d’evoquei le diagnostic de sarcoidose dans 
de tels cas 

ZUSAMMENFASSUNG 


Die voiliegende Mitteilung beiichtet ubei 2 inteiessante, jedoch weniger 
bekannte rontgenologische Erscheinungsformen dei pulmonalen Sarkoi- 
dose, namlich die multinodulare und die multizystische Form Die erst- 
genannte besteht aus multiplen grossen Knoten, die maligne pulmonale 
Metastasen vortauschen Dei multizystische Typ ist wahischeinlich eine 
Komplikation des fibrotischen Stadiums dei Sarkoidose, wobei die Zysten 
Emphysemblaschen und bi onchiektatische Kavei nen darstellen Es werden 
die klinischen und rontgenologischen Eigenschaften beschrieben, die in 
je einer Gruppe von 5 Fallen des multinodularen und 9 des multizystischen 
Typs angetroffen weiden, und ihre Bedeutung in ditfeientialdiagnostischei 
Hinsicht wird hervorgehoben Es werden Kriterien aufgezeigt, die die 
Diagnose eines Sarkoids in solchen Fallen nahe legen 
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A Characterization of Atypical Acid-Fast Bacilli 
Obtained from Patients 
with Pulmonary Tuberculosis’"’ 

HAROLD KELTZ, M D , ROSEMARY COLTON, and 
WILLIAM LESTER, M D , FCCP 

Hinsdale, Illinois 


Inti odncUon 

The inci easing use of simple and effective cultuial techniques foi the 
isolation of tubeicle bacilli has been most \aluable in confiiming the diag- 
nosis of tubeiculosis and evaluating the activitj’ of the disease in any given 
patient Howevei , as a by-pi oduct of this inci easing i eliance upon the cul- 
tuial isolation of tubeicle bacilli fiom sputum, gastric contents, oi othei 
secietions, moie fiequent lepoits aie appealing concerning the isolation 
of atypical acid-fast bacilli fiom such souices ^ In many instances it is 
difficult to assess the etiologic relationship of such atypical oiganisms to 
the disease encounteied in the patient fiom which they oiiginated^” 
Howevei, it is essential that these oiganisms aie piopeily chai actei ized 
so that diagnosis can be made and, when indicated, chemotherapy can be 
initiated oi continued 

Upon leviewing 649 cultuie-positive, consecutive cases, studied diag- 
nostically in oui laboiatoiy fiom Febiuaij'-, 1955, to November, 1966, we 
found that 164 patients had cultuies lepoited positive for atypical acid- 
fast bacilli at one time oi anothei This was an incidence of slightly moie 
than 25 per cent The atypical cultuies obtained in this senes had been 
stoied and they foimed the basis of this lepoit which details the lesults of 
oui efforts to chai actei ize these organisms and to relate the findings to the 
clinical disease found in the patients 

Matei lals and Methods 

The ultimate basis for judging a cultuie to be atypical was made upon 
a caieful inspection of colonial morphology It was immediately apparent 
that the 164 atypical stiains isolated fiom our patients fell in thiee gioups 
which generally confoimed to those desciibed b;^ the “Coopeiative Study 
of Mycobacteria For purposes of clai ity the three gi oups may be 
differentiated as follows 

Gioup I Photochromogenic strains These foim a lemon yellow 
pigment during grovidh if exposed to light This gioup comprised 
22 6 per cent of our atypical cultuies isolated from patients 

This investigation was supported (in part) by Reseaich Grant E 1174 horn The 
National Institute of Alleigy and Infectious Diseases, Public Health Seivice 
Suburban Cook County Tubeiculosis Sanitarium District, Hospital-Sanitaiium 
■'Presented in pait befoie the Sixteenth Veteians Administiation-Ai-med 
feience on The Chemotheiapy of Tubeiculosis, St Louis, Missouii, Febiuary 12, 19o/ 
■'■^Presented before the Medical Session as pait of Section 2B at the Annual Meeting 
of the National Tuberculosis Association, Kansas City Missouri, May 7, 19d7 
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TABLE lA 

SUMMARY OF DATA OBTAINED FROM TYPICAL AND ATYPICAL CULTURES 

A Typical 
Cultuies 

Medium of Pii- 
maiy Isolation' 

Cellulai 

Moi phology 

ca ^ 

s 2 

■"O S-l ^ C 

O ^ 3 £ o 

Reduction 
of Dyes“ 

"o 

a 

0) 

■ p, — 

Q-S § 

si 

2 s o 

'0 5 -a 

JR ^ 

X/iSi 1— 1 

Neutral 

Red Test 

Catalase 

Reaction 

Clinical 

Status 

1 (L Z) 

B 

+ 

3 0 

0 

0 

0 

+ 

+ 

Min 

3 (E M ) 

B 

+ 

3 0 

0 

0 

0 

+ 

+ 

Min 

5 (E J ) 

L 

+ 

20 

0 

0 

0 

+ 

+ 

Mod Adv 

10 (I C ) 

B 

+ 

26 

0 

0 

0 

+ 

± 

Min 

11 (H H ) 

A A 

+ 

30 

0 

0 

0 


+ 

Far Adv 

15 (CP) 

B 

+ 

26 

0 

0 

0 

+ 

+ 

Far Adv 

21 (PC) 


+ 





+ 

db 

Fai Adv 

22 (R R ) 

B 

+ 

30 

0 

+ 

+ 

+ 

+ 

Fai Adv 

26 (I R) 


+ 

35 

+ 

0 

0 

+ 

+ 

Far Adv 

28 (R R ) 

B 

+ 

36 

+ 

0 

0 

+ 

+ 

Par Adv 

32 (EL) 

A A 

+ 

30 

+ 

0 

0 

+ 

+ 

Par Adv 

B Group I 










Cultures 










6 (H S ) 

L 

0 

2 0 

+ 

+ 

+ 

— 

++ 

Par Adv 

7 (E M) 

B 


20 

+ 

0 

0 

— 

++ 

Min 

9 (E K) 

L 

0 

3 0 

+ 

+ 

+ 

— 

++ 

Fax Adv 

13 (FT) 

A A 

+ 

20 

+ 

++ 

++ 

— 

++ 

Mod Adv 

14 (EE) 

L 

0 

2 0 

+ 

++ 

+ 

— 

++ 

Par Adv 

17 (R C ) 

L 


2 5 

0 

++ 

++ 

— 

++ 

Mod Adv 

24 (H N ) 

L 


1 5 

+ 

++ 

++ 

— 

++ 

Far Adv 

27 (S H ) 

B 

±1 


+ 

++ 

++ 

— 

^ — h 

Mod Adv 

29 (W N ) 

A A 


25 

+ 

++ 

++ 

— 

++ 

Fai Adv 

30 (R B ) 

L 

+ 

3 0 

+ 

0 

++ 

— 

++ 

Far Adv 

34 (D K ) 

A A 

0 

3 0 

+ 

++ 

+ 

— 

++ 

Min 

36 (G S) 

B 

+ 

26 

+ 

++ 

++ 

— 

-j — [_ 

Min 


= Tarshis Blood Medium, L = Lowenstein Medium, A A = Modified Dubot Al- 
bumin Agar Medium 

"-I- = Definite Cording, ± = Paitial Coiding, 0 = No Cording 

’0 = No Reduction, = Partial Reduction, -f-f = Complete Reduction 
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Glow 11 Non-photochiomic stiains These aie white, beige, oi buff 
to vellowish, the pigment.ition, if any, is not light conditioned This 
gioup compiised 2 4 pei cent of the atypical cultuies isolated 

Glow 111 Deeph chiomogenic yelloy-oiange stiains which aie 
pigmented even in complete daikness (skotochromogenic) This group 
compiised 75 pei cent of the atypical cultuies isolated 
Twenty-five cultuies of atypical acid-fast bacilli weie selected foi de- 
tailed study and they included 12 stiains of Gioup I, thiee of Group II, 
and 10 of Gioup III They weie compaied in all lespects with 11 cultuies 
of typical human type tiibeicle bacilli All cultuies which weie used foi 
this study weie isolated fiom one of the following diagnostic media rou- 
tinely used in this laboiatoiy (1) Loweiistein (Jensen Holm Modifica- 
tion) (2) Blood Medium,” and (3) Modified Dubos Albumin Agai 
Medium The specific chaiacteiistics which we studied consisted of 
the following (1) Colonial moiphologv, (2) Cellulai morphology, (3) 
Rate of giowth in liquid medium, (4) Oxidation-Reduction of dves, (5) 
Neutial led test, (6) Catalase leaction, (7) Diug sensitivity, (8) Guinea 
pig viiulence, (9) Clinical couise in humans, and (lOj Corielation be- 
tween histopathology and bacteiiology of lesected specimens whenevei 
available 

Initially, a loopful of each cultuie, obtained fiom giowth on solid me- 
dium, was tiansfeiied into a tube containing 5 ml of Dubos Tween 80 
liquid medium’" and tiituiated These liquid cultuies weie incubated 
at 37° C foi seven days and all sub cultuies weie made subsequently fiom 
them All cultuies weie coded by numbeis which weie assigned blindly and 
their souice was not divulged until the tests weie completed 


1 Coloinal Moipliology 

Growth on Lowenstein medium was used foi the anal 3 >-sis of colony 
chaiacter and pigmentation Foi this purpose, inocula consisting of single 
loopfuls of seven day liquid Dubos cultuies weie placed on individual 
Lowenstein plates and these weie incubated foi 21 days in the dark and 


Footnote 

Basal Medium 
K H. PO 4 

Na. H PO 4 O 12 H 0 
Aspaiagine 
Dist water 


800 ml’- 

1 0 gm 
6 3 gm 

2 0 gm 
100 00 ml 


Heat to dissolve and add 
Dist water 
Casern drgest 
Fe NH, Crtrate 
Mg SO 4 O 3 H O 
Ca Cl 
Zn SO 4 
Cu SO, 


Adjust pH to 6 5-6 8 and add 


Agar 20 0 gm 

Green vegetable coloring 01 ml 

Autoclave 15 minutes at 20t 

Add aseptically to Agar base cooled to 50° C 


Bovine Albumin Fraction V — 10 gm 
(200 ml of 5 % solution of albumin m 2% saline, 
neutralized, inactivated at 56° C for yS hour and 
sterilized by filtration through a Seitz filter ) 
Glucose — 10 gm 

(20 ml of an autoclaved 50% solution) 

Penicillin — 5000 units in sterile distilled water 


Tube aseptically 


750 ml 
2 0 gm 
0 05 gm 
0 006 gm 
0 0005 gm 
0 0001 gm 
0 0001 gm 
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then inspected All cultuies weie left in the light at lOom tempeiatuie 
foi 24 houis and then le-examined foi the acquisition of oi changes in 
pigment Colonial moiphology was noted in eveiy instance 
2 Celhdai Moi phology 

Sub-cultiues of each stiain in Dubos Tween 80 medium weie prepaied 
and then giowth was caiefully obseived photelometi ically When maxi- 
mum late of giowth was obtained, smeais weie made and stained with 
modified Kinyoun Stain The stained smeais weie caiefully examined 
and the appeal ance of the individual cells chaiacteiized and then size 
measuied The presence oi absence of gianules and tendency to coid 
weie noted 


TABLE IB 

SUMMARY OF DATA OBTAINED FROM TYPICAL AND ATYPICAL CULTURES 

C Gioup II 
Cultuies 

Medium of Pi i- 
maiy Isol it on' 

Cellulai 

Moi phologv 

» 

C5 tSi 

Q3 C 

% 2 J 

C ^ ^ Cl s 

^ c) cjS 

o > zz _ — 

o <; s H o 

Sodium Di- o W 

biomoindophenol 

'< 2. 
o 

Indophenol 

Neuti al 

Red Test 

Catalase 

Reaction 

Clinical 

Status 

2 (T H ) 

B 

0 

20 

0 

+ 

+ 

— 

+ 

Far Adv 


B 

± 

20 

0 

+ 

++ 

— 

-j — h 

Fai Adv 




3 5 

0 

-I- 

0 

— 


Mod Adv 

D Gioup III 

8 (F K) 

B 

0 

1 5 

+ 

++ 

+ 


-t-+ 

Fai Adv 

12 (S Z ) 

B 

0 

1 5 

JL 

++ 


— 


Mod Adv 

14 (GO) 

B 

0 

2 0 

+ 

+ 

+ 

— 

++ 

Mod Adv 

16 (JK) 

A A 

0 

1 5 

+ 

+ 

++ 

+ 

+ + 

Far Adv 

20 (IK) 

L 

0 

20 

+ 

+ 

+ 

+ 

++ 

Fai Adv 

23 (R S ) 

L 

0 

2 0 

+ 

H — h 

++ 

— 

++ 

Far Adv 

25 (I R ) 

L 


1 5 

+ 

++ 

+ -f 

— 

+ 

Far Adv 

31 (DC) 

L 

±: 

1 5 

+ 

+ 

+ 

— 

+ + 

Min 

33 (R Y) 

L 

0 

3 0 

> 

++ 

+ 

— 

+-f 

Min 

35 (G B ) 

L 

0 

1 5 


+ 

0 

— 

+-f- 

’ Tbc 


=: Haishis Blood Medium, L = Lowenstein Medium, A A = Modified Dubos 
Albumin Agai Medium 

-f = Definite Coiding ± = Paitial Coidiiig 0 = No Coidiiig 
"0 - No Reduction, 1 — Paitial Reduction, j- f = Complete Reduction 


■■The oiigmal Kin>oun caioolfuebsin stain uas used in conjunction Mith the Ziehl 
Neelsen decoloiizei and nieth\lene blue countei stain 
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3 Rate of Gi oivth 

The following simple technique was devised as a means of chaiacterizing 
the vaiious cultuies studied in teims of then late of gi owth and duration 
of initial lag phase A 0 1 ml volume fiom the initial seven day liquid 
culture of each stiain was inoculated into 7 5 ml of Dubos Tween 80 me- 
dium in individual Klett tubes which weie then incubated at 37° C Utiliz- 
ing a Klett-Summeison photocoloi imetei , Model 800 3, daily leadings weie 
made and lecoided on each cultuie 

4 O'ttdatwn-Reduchon of Dyes and Neniial Red Test 

After the detei mination of gioss colony moiphologv, the 21 day cultuies 
on Lowenstein medium weie used as the souice mateiial foi oxidation- 
reduction dve and neutial led tests The dyes selected foi the oxidation- 
1 eduction tests weie indophenol sodium and 2, 6 dibi omoindophenol sodium 
and the technique utilized was that desciibed by Wilson, et al as modified 
by Wimkle and Patnode The neutral led tests were done accoidmg to 
the piocedure described bv Dubos and Middlebrook Cultuies of M phlei, 
M butyl icum, M smegmatis and M lanae weie included in the senes of 
both tests in oidei to evaluate their specificity ^ 



80 medium 


piovided for this study by Di Guy Youmans, Depaitment of Bacteuology, 
Noithwestern University Medical School 
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5 Detemiination of Catalase Activity 

Actively growing cultuies on Lowenstein medium were employed for 
the catalase test according to the procedure outlined by Middlebiook A 
diop of the peroxide-tween solution at room tempeiature was deposited 
upon the culture to be tested The active evolution of gas bubbles within 
two 01 three seconds was interpreted as a highly positive (-f- 1) catalase 
reaction If there was marked gas formation within seconds, the test 
was reported moderately positive (-f) The pioduction of slight but def- 
inite amounts of gas within a thirty second period was interpreted as a 
weakly positive ( ±: ) catalase reaction 

6 Diug Sensitivity 

The sensitivity or resistance of each culture to the standard anti-tubei- 
culous drugs was determined by the following method A volume of 0 1 
ml of the initial seven day liquid culture was placed in quadrants of Felsen 
plates containing standard Lowenstein medium and varying drug concen- 
trations as follows isoniazid, 0 2, 10, and 5 meg per ml , streptomycin, 
3 0, 10 and 100 meg, per ml , and PAS 0 1, 1 0, and 10 meg per ml In the 
preparation of the medium a 50 per cent loss of isoniazid and PAS in the 
medium was assumed to occur and the concentrations of these drugs were 
adjusted to compensate for this However, no drug loss was anticipated to 
occur in the case of streptomycin The results of the drug sensitivity tests 
were determined after 14 days incubation at 37° C It should be pointed 
out that the typical cultures were initially selected so that their drug sen- 
sitivities would approximate more closely the levels encountered in the 
atypical strains In order to accomplish this the typical cultures were 
obtained from patients who had been on long-term chemotherapy and they 
were not selected f i om primary isolations 

7 Guinea Pig Vn ulence 

Subcultures of each strain in Dubos Tween 80 medium were prepared 
These were observed photelometncally and at the time they were in the 


TABLE II 

RESULTS OF OXIDATION-REDUCTION DYE TESTS ON TYPICAL, ATYPICAL 
AND SAPROPHYTIC ACID-FAST CULTURES 


Dibiomoindiphenol Sodium 

Indophenol 


Complete 

Reduction 

Partial 

Reduction 

No 

Reduction 

Complete 

Reduction 

Partial 

Reduction 

No 

Reduction 

Typical Cultures 

0 

1 

10 

0 

1 

10 

Gioup I Cultuies 

8 

2 

2 

'7 

4 

1 

Gioup II Cultures 

0 

3 

0 

1 

1 

1 

Group III Cultures 

5 

5 

0 

5 

4 

1 

Sapiophytic Cultures 

4 

0 

0 

4 

0 

0 
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maximum giowth phase (7-15 days) weie liansfeiied to Hopkins vaccine 
tubes and cenliifuged at 3,000 i pm foi 30 minutes One cubic mm of 
sedimented cells w<is assumed to equal one mg wet weight of tubeiele 
bacilli-- Two tubeiculin negatiie guinea pigs weie inoculated, one sub- 
cutaneouslv and one intiapeiitoneallv, with each stiain One cubic mm 
of sedimented cells, suspended in 0 5 ml of steiile, distilled watei was used 
foi each guinea pig inoculation The ciniwals weie weighed and tubeiculin 
tested (0 T 1 30) weekly The guinea pigs which died weie autopsied, 
gloss pathology was noted, diiect smeais foi acid-fast bacilli weie made of 
the oigans involved, and cultuies weie made of the spleens At six weeks 
the surviving guinea pigs wei e saci ificed and examined in the same mannei 
as those which had died 

8 Clinical Com sc and Coi i elation with Resected Specimens 

The clinical coiiise of each patient included in this study and the lole of 
the atypical bacilli as etiologic agents weie caiefully evaluated When 
available, suigical specimens weie cultuied and the chaiactei of the gioss 
and micioseopic pathology detei mined 

Results 

Since the validity of the initial tentative classification of the atypical 
cultuies into thiee gi oups was immediately stiengthened and confimed, 
the specific lesults obtained in this study will be discussed within these 
categories The basic infoimation obtained is summaiized in Table I, 
which also specifies the oiigin of both the typical and atypical acid-fast 
cultuies included in the senes 

An evaluation of the appeal ance and pigmentation of the colonial giowth 
on Lowenstein medium befoie and after exposuie to the light was most 
meaningf ul The i esults obtained wei e found to be consistent within them- 
selves and to have significance in tei ms of all of the othei factors tested 

1 Colonial Mo) phology 

a Typical — Giowth oiiginating fiom these cultures developed cieam- 
coloied, disci ete colonies which showed no change in color as a consequence 
of 24 houis exposuie to light at loom temperature 


TABLE III 

RESULTS OF NEUTRAL RED TESTS ON TYPICAL, ATYPICAL 
AND SAPROPHYTIC ACID-FAST CULTURES 




Positive 

Negative 


Typical Cultuies 

11 

0 


Gioup I Cultuies 

0 

12 


Group II Cultures 

0 

3 


Gioup III Cultures 

3 

7 


Sapiophytic Cultuies 

0 

4 
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b Gioup I — Giowth fiom these cultuies also gave rise to cream-colored, 
disci ete colonies of typical appeal ance which, howevei, became lemon- 
yellow after 24 houis exposuie to light at room temperature 

c Group II— Cultuies of these strains gave rise to white, beige, or buff 
to yellowish confluent giowth with little or no tendency to form discrete 
colonies and there was no acquisition of pigment after light exposure 
d Group III — These cultuies pioduced a brilliant orange pigmentation 
of the colonies which tended to grow luxuiiantly and to become confluent 
The pigmentation appealed during incubation in the dark and was not 
modified by exposure to the light 

2 Celhilm Moiphology 

An analysis of the characteristics of the cellular forms seen in Kinyoun 
stained smears of liquid cultuies of the strains included in this study was 
found to be of value only in differentiating between typical and atypical 
organisms The differences encountered among the various atypical strains 
did not seem to be sufficiently uniform among themselves to permit them 
to be used as distinguishing criteria However, in all instances, the differ- 
entiation between typical and atypical stiains was possible The following 
summary details these observations 

a Typical — On gross inspection these smears were blue in color, al- 
though on microscopic examination the individual bacilli were acid-fast 
Definite cording was always found and the cells appealing rod-like and 
measuring 2 to 3 5 micra in length by about 0 5 micra in width 

b Group I — On gioss inspection these smeais weie led so that they 


DRUG 

SUSCEPTIBILITY 

ATYPICAL 

TABLE IV 

OF CULTURES OF TYPICAL AND 
ACID-PAST BACILLI 


Amount of 
Growth* 

SM mcg/ml 

3 10 100 

PAS mcg/ml 

0 1 10 10 

INH mcg/ml 

02 10 50 


+ 

3 

1 

0 

0 

0 

0 

1 

0 

0 

Typical 


7 

5 

4 

9 

7 

5 

5 

5 

2 

Cultuies (11) 

0 

1 

5 

7 

2 

4 

6 

5 

6 

9 

Group 1 

+ 

12 

7 

2 

12 

8 

0 

7 

1 

1 

Atypical 


0 

5 

7 

0 

4 

12 

5 

10 

10 

Cultures (12) 

0 

0 

0 

3 

0 

0 

0 

0 

1 

1 

Gioup II 

-h 

2 

1 

0 

3 

2 

2 

3 

2 

2 

Atypical 

rh 

1 

2 

3 

0 

1 

1 

0 

1 

1 

Cultures (3) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Group III 

+ 

7 

3 

0 

10 

8 

2 

9 

1 

1 

Atypical 

±: 

3 

7 

8 

0 

2 

8 

1 

7 

6 

Cultuies (10) 

0 

0 

0 

2 

0 

0 

0 

0 

2 

3 

*4- = Growth equal to that of control 
± = Growth present but less than that seen in 
0 = No growth 

control 
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could be leadily diffeientiated fiom those of tj’^pical oiganisms As would 
be expected, the individual bacilli weie highly acid-fast The individual 
Gioup I cultuies vaiied fiom those showing no coids to some with definite 
coiding In eleven of the cultures the cells vaiied in length fiom 1 5 to 3 
micia and fiequentl}’^ weie noted to contain gianules giving rise to a banded 
appeal ance Howevei, one of the Gioup I cultuies had cells which were 
as long as 10 micia and piesented a bizaiie banded appeal ance 

c Gioup II — The staining piopeities of these cultuies were identical 
with those noted in the Gioup I stiains Howevei, the Gioup II cultuies 
showed a slight tendency to foim coids The individual cells measured 2- 
3 5 micia in length and no granules weie seen 

d Group III — Smears of these cultures stained intensely red and re- 
sembled the other atypical cultures in this respect The cells clumped 
together showing almost no evidence of coiding The individual cells had 
polai gianules which tended to give them a dumbbell shaped appearance 
They appeared shorter and stubbier than typical bacilli, measuring 1 5 to 

2 micia in length by 0 5 micia in rvidth 

3 Rate of Giowth in Lxgind Medium 

As demonstrated in Figure 1, all categories of atypical bacilli had a very 
short latent period reaching an arithmetic phase of growth in less than 24 
hours The cultures of typical tubercle bacilli had the expected latent 
period of almost four daj's before growth was well established At 48 
hours it was possible to distinguish clearly between the tjqrrcal and the 
atypical stiains on the basis of the initial rates of growth as measured 
turbidimetrically and this is shown in Figure 1 

Culture number nine, a Group I atypical, was the only exception to 
this observation in that it had a very long latent period resembling a 
typical strain, in this respect Howevei, subsequent subcultures of strain 
number nine demonstrated rapid growth within 24 hours Repeated sub- 
cultures of the typical strains failed to change their basic growth pattern 
and in no instance was the initial latent period shortened 

4 Oxidation-Reduction of Dyes 

The results of these tests are summarized in Tables I and II The typical 
cultures failed to reduce the dyes with one exception in which partial re- 
duction was observed The atypical cultures reduced the dyes completely 
or partially in 45 out of 50 tests (90 per cent) The known saprophytes com- 
pletely i educed both dyes in all instances Thus, the results of the oxidation- 
reduction tests, utilizing mdophenol sodium and dibromoindophenol sodium 
respectively, were of value in differentiating the various cultures studied 
The results obtained appeared to be consistent within the various categories 
tested in somewhat more than 90 per cent of the strains studied 

5 Neuti al Red Test 

The results of these tests are summarized in Tables I and III and it can be 
seen that they were of considerable value in differentiating the typical lom 
the atypical cultures All of the typical cultures of tubercle bacilli were 



Vol \XXIV 


ATYPICAL ACID-FAST BACILLI 


377 


found to give a positive leaction to the neutial red test On the othei hand, 
22 of the 25 atypical cultuies demonstrated negative neutral red tests All 
of the known sapiophytes (M phlei, M butyricum, M smegmatis, and M 
lanae), included foi compaiison, gave a negative leaction to the neutial 
1 ed test Thus, these results are in general conformity with those obtained 
in the oxidation-i eduction tests In both the neutral led and oxidation 
1 eduction tests, the results obtained suggested that the typical cultures 
leacted quite unifoimly and in faiily deal contiadistinction to the response 
of the atypical stiains which moie closely followed the reactions manifested 
by the saprophytic oiganisms 

6 Catalase Reaction 

The results of the catalase tests aie summaiized in Table I In general, 
the typical cultuies tended to give less pionounced catalase leactions than 


TABLE V 

1 

RESPONSE OF GUINEA PIGS INOCULATED WITH 1 0 mg WET WEIGHT OF 
CULTURES OF TYPICAL AND ATYPICAL ACID-FAST BACILLI 


Route 


Animals Dying 
Befoie 6 Weeks 



Animals Saciificed 
at 6 Weeks 


Numbei 

Mantoux 

Test 

0) 

^ > 

i 1 

Pm 

Typical 

Lesions 

Positive 

Smeais 

Numbei 

Mantoux 

Test 

IV 

IV > 

S; -c 

CIS 

o ^ 

Dm 

Typical 

Lesions 

Positive 

Smeais 

Eleven 

Typical 

IP (11) 

8 

5 

3 

8 

8 

3 

3 

0 

3 

3 

Cultuies 

SQ (11) 

6 

4 

2 

6 

6 

6 

5 

0 

5 

6 

TOTAL 


14 

9 

5 

14 

14 

8 

8 

0 

8 

8 

Twelve 

Gioup I 

IP (12) 

6 

1 

5 

6 

6 

6 

6 

0 

6 

6 

Cultuies 

SQ (12) 

1 

0 

1 

1 

1 

11 

10 

1 

9 

9 

TOTAL 


7 

1 

6 

7 

7 

17 

16 

1 

15 

14 

Three 

Group II 

IP (3) 

3 

3 

0 

3 

3 

0 

0 

0 

0 

0 

Cultures 

SQ (3) 

3 

3 

0 

3 

3 

0 

0 

0 

0 

0 

TOTAL 


6 

6 

0 

6 

6 

0 

0 

0 

0 

0 

Ten 

Gioup III 

IP (10) 

2 

0 

2 

0 

0 

8 

6 

3 

3 

1 

Cultures 

SQ (10) 

2 

0 

1 

2 

1 

8 

6 

2 

6 

2 

TOTAL 


4 

0 

3 

2 

1 

16 

11 

5 

9 

3 
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did <he atypical stiains Thus, 23 out of (he 25 at\pical culUiies demon- 
stiated maMinum catalase activity while none of the typical stiains did so 

7 Di uq Sen'^iinniy 

The data obUiined legauling the sen8itiMt\ of the tvp.cal and atypical 
stiains to the standaid antitubeiculous dings aie summanzed in Table IV 
It can be seen that the typical cultuies manitested vai ving degiees of lesist- 
ance to the dings tested and, in this lespect, confoimed with the patteins 
of sensitivity noimally encounteied in oui hospital experience with retreat- 
ment cases of tuberculosis None of the typical cultures demonstrated 
complete lesistance to streptomycin, isoniazid, or PAS at the highest con- 
centiation tested In general, the atypical cultures weie more resistant 
to all of the diugs and no instances of complete sensitivit 3 " to any single 
agent were observed among them Furthermore, no single group of the 
atypical cultures was found to be directlj' correlated with resistance to 
any specific antituberculous drug The atypical cultures of all groups 
appeared to be moie highly lesistant to PAS than to the othei two diugs 
tested 

8 Guinea Pig Inocvlation 

The lesults of the virulence studies on guinea pigs aie summarized in 
Table V It can be seen that most of the guinea pigs injected with standard- 
ized inocula of typical cultuies of tubeicle bacilli died within six weeks 
liom the time of inoculation The,y lost weight and those that suivived 
long enough developed tubeiculin sensitivity Lesions grossly character- 
istic of tubeiculosis Aveie seen in all of these guinea pigs at autopsy and 
smears made of invoh'-ed tissues weie unifoimly positive foi typical acid- 
fast bacilli Furtheimoie, we noted that the cultures compiising oui 
Group II classification gave use to similai lesults on guinea pig inocula- 
tion with those we obtained from the typical stiains Thus, the eleven 
typical cultuies and the three atypical Gioup II stiains demonstrated 
identical patterns of guinea pig viiulence both on intiapeiitoneal and sub- 
cutaneous inoculation These results aie quite diffeient from those obtained 
with the other atypical acid-fast organisms 

The Group I atypical cultuies did not appeal to be as virulent for guinea 
pigs as were the typical and Gi oup II sti ains Employing equivalent dos- 
age we found that the six out of the 12 guinea pigs inoculated intraperitone- 
ally with the Group I cultures died within six weeks while 11 out of the 12 
animals injected subcutaneously suivived the full 42 day period Howevei, 
at autopsy, lesions giossty characteiistic of tuberculosis were seen in 22 
out of 24 guinea pigs iniected with Gioup T atypical cultuies and smears 
of the involved tissues were usually positive foi acid-fast bacilli It was 
our opinion that the guinea pigs injected intiapeiitoneally with Group I 
strains showed greater involvement of the omentum and seiosal tissues 
than did the animals receiving similai inoculations of typical cultures 
However, it can be seen that in two instances, the Gi oup I atypical cultures 
failed to produce obvious progressive disease beyond the site of inoculation 
in the guinea pigs 
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On the othei hand, tlie Gioup III atypical cultures were even less virulent 
as manifested by then deci eased tendency to produce progressive disease 
in guinea pigs Sixteen out of 20 of the animals with Group III strains 
suivived SIX weeks and, at autopsy, none showed moie than minimal in- 
volvement of the spleen The guinea pigs which were inoculated sub- 
cutaneously, in addition, had local abscesses visible at the site of injection 
In no instance was a guinea pig inoculated with a Group III culture found 
to have widely disseminated disease However, of the 16 animals surviving 
SIX weeks after inoculation with Gioup III cultures, 11 were found to be 
tubeiculin positive 

The guinea pig tests seemed to be conclusive in demonstrating a gi ada- 
tion in virulence among the acid-fast oiganisms tested The typical cul- 
tuies and Gioup II strains appealed to be equally viiulent for guinea pigs 
Howevei, the Gioup I atypical cultuies seemed to be somewhat less viru- 
lent, while the Gi oup III strains appeared to be least capable of producing 
progressive or fatal disease 

9 Clinical Com se 

Careful analysis of the lecoids of the patients fiom which the typical 
and atypical cultuies were obtained suggested certain general corielations 
which appeared to be consistent (Tables I and VI) The 11 patients who 
were the sources of the typical cultuies, nevei pioduced Group I or II or- 
ganisms in many cultures taken of sputum, pharyngeal secretions, or gasti ic 
contents Howevei, two of these patients did pioduce Group III cultures 
late in the course of their disease In addition, these 11 patients all had the 
classical pulmonaiy lesions of tubeiculosis From eight of these patients 
surgical specimens were obtained, all of which weie positive on cultuie foi 
typical human type tubeicle bacilli The disease encountered in these 
patients ranged fiom minimal to fai advanced and no other disease process 
was eithei suspected or detected 

The 12 patients fiom whom the Gioup I atypical cultuies weie obtained 
all manifested disease which was clinically indistinguishable from classical 
pulmonaiy tubeiculosis and langed in character fiom minimal to far ad- 
vanced It has been our impression that the far advanced cases with Gi oup 
I infections responded less well and moie slowly to chemotherapy than did 


TABLE VI 

X-RAY CLASSIFICATION OF PULMONARY DISEASE 
ENCOUNTERED IN PATIENTS 



T j pical 

Gioup I 

Gioup II 

Gioup III 

Minimal 

3 

3 


2 

Moderately Advanced 


3 

1 

2 

Fai Advanced 

8 

b 

2 

5 

Questionable 




1 

TOTAL 

11 

12 

o 

o 

10 
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coiTipdi tibl© pntiGiits f 1 om whom typicdl luboiclG biicilli wgig iGcovGred 
Howgvgi, this cliffGiGiicG to soniG GxtGnt may bG accountGd foi by the trend 
toAvaid hiffhGi di ug lesistancG dGmonstiatGd by thG Gioup I cultuies Seven 
of tliG patients with Gioup I infections weie operated upon and the path- 
ological specimens all demonstiated the typical histological findings diag- 
nostic of tubeiculosis except foi one patient whose pulmonaiy tissues 
demonstiated only non-specific chionic inflammation Howeyei, this pa- 
tient was highly sensitiye to tubei culm (OT 1 10,000) Allof thesuigical 
specimens weie positive on cultuie foi Gioup I atypical oiganisms It 
should be pointed out that the 12 patients fiom whom the Gioup I photo- 
chiomogens weie isolated nevei pioduced typical viiulent tubei cle bacilli 
on cultuie 

Gioup II culiuies, chuicictein'ed b 3 ^ lapid confluent giowth, weie ob- 
tained fiom only Ihiee patients and no suigical oi autopsy specimens weie 
available foi study These thiee patients weie always consistent in then 
production of Group II cultures and at no time were then cultures posi- 
tive for t 3 'pical tubercle bacilli or acid-fast chiomogens Chnicallj^ the 
disease seen in two of the patients was classified as far ad\ anced and in the 
third case rt was moderately advanced (Tables I and VI) The disease seen 
in these patients was indistinguishable from pulmonary tuberculosis caused 
by typical organisms It was our impression that, although all three of 
these patients improved on conventional chemotherapy regimens, their 
general response was much slower and less striking than would have been 
anticipated in comparable cases infected with typical organisms 

The 10 strains of Group III atyprcal organisms were all characterized 
bj'' then ability to form an orange pigment independent of light stimulus 
in the colonies grown on solid media These organisms were obtained from 
either sputum, pharyngeal, or gastric cultures An analj^sis of the clinical 
records of the 10 patients from whom the Group III organisms were iso- 
lated confirmed our impression that these particular atj’^pical strains as a 
rule were rsolated only from patrents who had prolonged clinical courses 
and, rn all but two rnstances, been on long-term chemotherapj'’ In no in- 
stance was a Group III strain isolated from a patient with only fresh dis- 
ease In the great majority of cases, these organisms were recovered from 
patients who originally had only typical tubercle bacilli in then cultures 
and then had become cultui e negative for a per rod of time after which the 
Group III isolation would occur In our experience, Group III cultures 
never have initiated progressive, active pulmonary tuberculosis Three of 
the patients from whom Group III cultures were obtained had pulmonary 
resections in the course of then hospitalization and in each instance the 
typical lesions of tuberculosis wei e found in the surgical specimens 

Discussion 

The benefits derived from the increasing use of effective cultural tech- 
niques for the isolation of tubercle bacilli have been great, both in terms 
of greater diagnostic accuracy and also in the proper evaluation of therapy 
However, the more frequent use of such techniques has also created a 
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piactical problem related to the apparent inci eased frequency with which 
atypical acid-fast organisms are being isolated fiom patients In many 
cases it IS difficult to evaluate the significance of these atypical myco- 
bacteria and, too frequently, there has been the temptation to regard them 
as non-pathogenic s i c n. 23 

Duiing the past seveial yeais we have noted that appi oximately one- 
fouith of our patients had cultuies reported positive for atypical acid-fast 
bacilli at one time or anothei in their clinical course Careful obseivation 
cf these atypical cultuies piomptly led us to ceitain impressions concern- 
ing their significance and relationship to the pulmonary disease found in 
the patients from whom they were isolated Therefore, it seemed important 
to set up a study in which the biological characteristics of repiesentative 
stiains of these atypical oiganisms were compared with those of cultuies 
of typical, human type tubeicle bacilli isolated under similai conditions 

Cuisory inspection of the atypical acid-fast cultures obtained from our 
patients indicated that they were leadily separated into thiee groups on 
the basis of their giowth on solid media The stiains which gave rise to 
typical colonies which became pigmented on exposuie to the light (photo- 
chromogenic) weie included in Group I The strains which formed con- 
fluent, diffuse giowth on solid media and did not become pigmented on 
exposuie to light weie included in Gioup II Finally, the Group III strains 
consisted of cultures which grew luxuriantly on solid media and pioduced 
an oiange pigmentation in the dark (skotochromogenic) 

In general, the atypical stiains studied levealed sharp diffeiences in 
their behavior in terms of cellular and colonial morphology, biochemical 
leactions, and pathogenicity for guinea pigs as compaied to the typical 
cultures However, as would be expected, the individual variations weie 
great and, in terms of any specific test, there was considerable overlapping 
so that it was not possible to sepaiate completely the typical from atypical 
cultuies on the basis of any single leaction Actually, the original classi- 
fication based upon colonial morphology appeared to be as valid as that de- 
iived on any other basis These lesults aie not surprising when one con- 
siders the wide range of variations which have been recognized in the 
morphology, biochemical reactions, and virulence of human type tubercle 
bacilli 2“ 25 

In our expel lence, Gioup I atypical acid-fast cultures have always been 
isolated from patients with disease which is clinically and pathologically 
identical with tubeiculosis In these patients it has been the only organism 
recoveied from their sputum and in untreated cases it always has been 
associated with progiessive, invasive disease Although these strains, in 
general, have shown increased lesistance to the standard antituberculous 
diugs, not all cultuies are highly lesistant to any single chemotherapeutic 
agent Thus, it seems unlikely that these stiains can be related to the 
acquisition of lesistance to either streptomycin, PAS, or isoniazid 

Cultuies classified by us as Group II atypical acid-fast strains are quite 
laie m om expeiience Howevei, when piesent, they aie associated with 
piogiessive disease clinically indistinguishable from classical tuberculosis 



382 


KELTZ, COLTON AND LESTEK 


October, ia58 


The patients fiom whom Gioup II cultiiies have been obtained nevei pio- 
duce any othei type of acid-fast bacilli noi do we believe that the presence 
of such atypical oiganisms can be con elated with lesistance to any single 
antitubei culous di ug 

On the othei hand, oui expeiience suggests that the Gioup III atypical 
oig.inisms aie much less cleailv i elated to the piesence of active, invasive 
pulmonaiv tubeiculosis than aie eithei Gioup I oi Gioup II stiains At no 
time have we isolated a Gioup III cultuie fiom a patient who did not have 
evidence of old, i datively stable and quiescent disease of long clinical duia- 
tion and who had, in the majoiity of insLinces, leceived a long couise of 
chemotheiapy As a lule, the patients fiom whom Gioup III oiganisms 
weie obtained had pievious isolations of tjqncal oi, in a few cases. Group 

I stiains fiom cultuies taken eailiei in the couise of then disease At the 
piesent time, howevei, we feel that the ciiltuies classified by us as Gioup 
III aie much less homogenous in all lespects than aie the othei types of 
atypical oiganisms lepoited In geneial, it is oui impiession that the 
majoiity of Gioup III isolations occui in patients shortly befoie they 
become definitel}'- cultuie negative It is noteworthy that oui effoits to le- 
covei such oiganisms fiom individuals known to be fiee fiom pulmonaiv 
tubeiculosis have always failed 

At the piesent time we can offei no logical explanation to account foi 
oui expeuence with the Gioup III oiganisms We cannot escape the con- 
clusion that the isolation of such an oiganism beais a significant lelation- 
ship to pievioush active pulmonaiv tubeiculosis but we can find no sug- 
gestion in OUI patients oi then contacts to support the classification of the 
Gioup III acid-fast bacilli as highly pathogenic mycobacteiia The absence 
of significant resistance to any single antitubei culous diug on the pait 
of the Gioup III cultuies makes it difficult foi us to believe they can be 
accounted foi on the basis of then being diug-iesistant mutants oi vali- 
ants Howevei, at piesent this possibility cannot be eliminated entiiely 

Our expeuence has convinced us that the isolation of Gioup I oi Gioup 

II cultures fiom a patient must be consideied meaningful and should be 
legarded as a definite indication foi the initiation of antituberculous 
chemotherapy This lecommendation is made in spite of the fact that 
our experimental lesults cleaily leveal that Group I and Group II cultuies 
show giowth and biochemical chaiacteristics appi caching or identical to 
those of known acid-fast sapiophytes Howevei, the lesuIts of guinea pig 
inoculation certainly suggest that cultuies of these two gioups aie viiulent 
This view, of couise, is even moie strongly suppoited by the character istics 
of the disease encountered in the patients from whom these cultures weie 
isolated Therefore, we believe that the confiimed isolation of either 
Group I or II cultures is an immediate and proper justification for chemo- 
therapy and for a diagnosis of tuberculosis In terms of our piesent knowl- 
edge we feel that it would be unfair and impi udent to withhold a diagnosis 
of tuberculosis from those patients consistently yielding such atypica 
organisms on culture in association with clinical evidence of disease 

The Group III cultures that we have encountered appeal to have definite 
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Significance in teims of the biological histoiy of tubeiculosis in the in- 
dividuals fiom whom they aie isolated In general, we feel that the 
piesence of such atypical cultuies is a good piognostic omen, howevei, 
inasmuch as the majority of these patients were cultui e-positive for typi- 
cal oiganisms in their immediate past, we feel that full and adequate 
chemotheiapy should be continued in these patients until the traditional 
criteria for cessation of tieatment are fulfilled plus complete absence on 
lepeated culture of the Gioup III bacilli 

We have obseived a few individuals who weie positive foi Group III 
cultures on the occasion of then initial diagnostic woikup It is our opinion 
that these patients should receive full courses of chemotherapy if they have 
any pulmonaiy pathology detectable If no evidence of clinical disease 
can be found, such patients must be most carefully observed and re- 
evaluated at frequent intervals 

SUMMARY 

The characteristics of 25 atypical and 11 typical cultures, obtained from 
36 patients with pulmonary tuberculosis, weie studied in terms of 1) 
Colonial and cellular morphology, 2) Rate of growth in liquid medium, 
3) Drug sensitivity, 4) Oxidation-reduction of dyes, catalase leaction, 
and neutral red tests, 5) Guinea pig virulence, and 6) The characteristics 
of the clinical disease encountered in these cases 

We were able to classify the atypical oiganisms as follows Group I, 
consisting of 12 cultuies which pioduced typical colonies and developed 
lemon-yellow pigmentation on exposuie to light (photochromogenic) , 
Group II, comprising three cultuies which produced confluent giowth with 
little tendency to form discrete colonies and showed no pigmentation , and 
Group III, consisting of 10 cultures which pi oduced yellow-orange colon es 
in the dark (skotochromogenic) In general, the atypical organisms showed 
a rapid rate of initial growth in liquid Dubos medium, complete or partial 
1 eduction of the oxidation-reduction dyes, highly positive catalase reac- 
tions, and negative neutial red tests Guinea pig inoculation revealed 
that Group I and II strains were vii ulent The Group III organisms, how- 
ever, were uniformly much less virulent The atypical cultuies were not 
markedly different from the typical strains in their sensitivity to strep- 
tomycin, PAS and isoniazid 

Review of the clinical records of the 25 patients from whom the atypical 
cultures were isolated, suggested certain correlations The 15 infected 
with Group I and II strains all had significant pulmonary disease, clinically 
indistinguishable from tuberculosis caused by typical organisms, and at 
no time in their clinical course were cultures of typical organisms ob- 
tained These 15 patients responded more slowly to chemotherapy than 
did those infected with typical stiains The 10 Group III strains all were 
isolated from patients with long-standing pulmonary tuberculosis who 
had responded satisfactorily to chemotherapy and from whom typical or- 
ganisms had been lecoveied in sputum cultuies obtained duiing the earlier 
phases of then disease The Group III strains did not cause progressive 
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disease in anv patient Fuitheimoie, lecoveiy of Group III stiains was 
laielv followed at a latei time bv the isolation of typical cultures fiom the 
same patient 

RESUMEN 

Se estudiaion las caiacteiisticas de 25 cultivos atipicos y 11 tipicos 
obtenidos de enfeimos de tubeiculosis pulmonai en lelacion con 1) Moi- 
fologi'a celulai y de las colonias, 2) Fiopoicion de cieeimiento en medio 
liquido , 3) Sensibilidad a las diogas, 4) Oxidacion-ieduccion de coloi antes, 
leaccion de la catalasa j’’ del lojo neutio, 5) Viiulencia para el cuy y 
6) Las caiacteiisticas de la enfeimedad cHnica en estos crsos 

Podemos clasificai los oiganismos atipicos como sigue Giupo I, con- 
sistente en 12 cultivos que piodujeion colonias atipicas y presentaion 
pigmentacidn amaiillo limon al exponeise a la luz (fotociomogenicos) 
Giupo II, que compiende ties cultivos que piodujeion ciecimiento con- 
fluente con poca tendencia a hacer colonias disci etas y no mostraron pig- 
mentacion, y Grupo III, de diez cultivos que piodujeion colonias pigmen- 
tadas amaiillo naianja en la obscuiidad (escotociomogenicos) En 
geneial los oiganismos atipicos mostiaion un lapido ciecimiento inicial 
en medio li'quido de Dubos, leduccion complete o paicial de los coloi antes 
de la oxidacidn-ieduccion, leacciones altamente positives de la catalasa, 
y leacciones negatives del lojo neutio La inoculacion al cuy levelo que 
los giupos I y II eian viiulentos Sin embaigo el giupo III fuel on unifor- 
memente menos viiulentos Los cultivos atipicos no fueion notablemente 
difei elites de los tipicos en cuanto a su sensibilidad a la esti eptomicma, 
PAS e isoniacida 

La revision de los expedientes clinicos de 25 enfeimos de quienes se 
aislaion cultivos atipicos, sugiiieion cieitas coiielaciones 

Los 15 infectados con el giupo I y II tenian todos enfeimedad pulmonai 
fianca, que no se podia distinguii de la tubeiculosis cansada por la cepas 
tipicas, y en ningun tiempo de su evolucion clinica se obtuvieion cultivos 
tipicos de ellos Estos 15 enfeimos lespondieion mas lentamente a la 
quimioteiapia que los infectados con cepas tipicas 

Los 10 del giupo III fueion aislados de enfeimos con tuberculosis de 
larga duiacidn que habian lespondido satisfactoiiamente a la quimioteiapia 
y de quienes se habian obtenido oiganismos tipicos en fases anteiiores de 
su enfermedad 

El grupo III no causo enfermedad progiesiva en ningun enfeimo 

Mas aun, el hallazgo de cepas III lara vez fue seguido mas tarde de 
aislamiento de cepas tipicas en el mismo enfeimo 

RESUME 

Les caracteiistiques de 25 cultures atypiques et II cultures typiques, 
obtenues d’apres 36 malades attemts de tubeiculose pulmonaire, ont ete 
etudiees sur les bases suivantes 

1) morphologie cellulaiie et morphologic de la colonie, 

2) taux de croissance en milieu liquide. 
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3) sensibihte a la medication , 

4) oxydation-i eduction des coloiants, leaction a la catalase, et tests au 
rouge neuti e , 

5) viiulence sui le cobaye, 

6) cai actei istiques de la maladie clmique rencontree dans ces cas 

L’auteui put classei les geimes atypiques comme il suit Gioupe I, qui 
compoite 12 cultuies qui produisirent des colonies typiques et donnerent 
lieu a une pigmentation jaune-cition a I’exposition a la lumieie (photo- 
chiomogeniques) , Gioupe II, qui comprend trois cultuies qui montiment 
une Cl oissance confluente, avec une petite tendance a la f oi mation de colo- 
nies disci etes et qui ne produisirent aucune pigmentation, Groupe III, 
consistant en 10 cultuies, qui foimerent des colonies jaune oiange a I’ombie 
(skotochromogeniques) En general, les miciobes atypiques montrerent 
un taux lapide de ci oissance initiale en milieu liquide de Dubos, une 
1 eduction complete ou paitielle de I’oxydation-i eduction des coloiants, des 
leactions a la catalase hautement positives, et des tests au rouge neutre 
negatifs L’lnoculation au cobaye levela que les pouches des groupes I 
et II etaient virulentes Les miciobes du gioupe III cependant, fuient 
unifoimement moms viiulents Les cultuies atypiques ne puient pas 
nettement se differencier des souches typiques par leur sensibihte a la 
stieptomycine, a I’acide paia-aminosalicylique, et a I’lsoniazide 

La levue des rapports cliniques conceinant les 25 malades chez qui les 
cultures atypiques furent isolees, evoque certaines correlations Les 15 
malades infectes avec des souches des gioupes I et II avaient une atteinte 
pulmonaire importante, cliniquement indiscei nable de la tuberculose causee 
par des germes typiques, et a aucun moment de leur evolution clinique 
on ne put obtenir des cultuies de germes typiques Ces 15 malades repon- 
dii ent plus lentement a la chimiotherapie que ceux infectes par des souches 
typiques Les 10 souches du groupe III fuient toutes isolees chez des 
malades atteints de tubeiculose pulmonaiie datant de longtemps, qui 
avaient repondu favorablement a la chimiotherapie, et chez qui les bacilles 
typiques avaient ete lecueilhs dans les cultures d’expectoration obtenues 
pendant les phases precoces de leui affection Les souches du Groupe III 
ne fuient cause d’aucune atteinte extensive chez les malades En outre, 
apres avoii recueilh des souches du groupe III, larement chez le meme 
malade furent isolees ensuite des cultures typiques 

ZUSAMMENFASSUNG 

Die Charakteristika bei 25 atypischen und 11 typischen Kulturen, die 
von 36 Patienten mit Lungentuberkulose gewonnen wuiden, warden unter- 
sucht unter Berucksichtigung von 1) Morphologie von Kolonien und 
Zellen, 2) Wachstumsrate in flussigen Nahrboden, 3) Arzneimittel- 
Empfindhchkeit, 4) Reduktion von Farbstoffen durch Oxydation, Katalase 
Reaktion und Neutraliotpioben, 5) Meeischweinchen-Virulenz, und 
6) die Chaiakteiistika der bei diesen Fallen vorhegenden klinischen 
Erkrankung 
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Wii \eimochlcn die .lUpmchen Oipnnismen wie fol^t /u klassifizieren 
Giuppe I, be'^teheiid aii^. 12 Kullinen. die ivpi'^che Kolonien bildeten und 
eine zitionenprelbe Pigmentiei unpr hen oi biachten nach Licht-Exposition 
(photochi omogen) , Giuppe II umfasst 3 Kultuien, die ein konfluierendes 
Wachstum bewiikten mil geiingei Tendenz zur Bildung diskretei Kolonien, 
und die keine Pigmentieiung zeigten, und Giuppe III, bestehend aus 10 
KulUiien, die im Dunkeln oiangegelbe Kolonien bildeten (skotochromo- 
gen) Im allgemeinen zeiglen die atypischen Organismen eine schnelle 
anfangliche Wachstumsiate in Dubos’ flussigem Nahiboden, eine komplette 
Oder paitielle Reduzieiung dei duich Owdation i eduzierenden Faibstoffe, 
stalk positive Katalase-Reaktionen und negative Neutialiotpioben Meei- 
schweinchen-Impfungen eigaben, dass die Stamme dei Giuppe I und II 
viiulent waien Einheiilich waien die Oiganismen dei Giuppe III jedoch 
erheblich wenigei viiulent Die atvpischen Kultuien diffeiieiten nicht 
entscheidend gegenubei ti pischen Foimen in ihrer Sensibihtat auf Strep- 
tomycin, PAS und INH 

Eine Duichsicht dei klinischen Auf/eichnungen dei 25 Kranken, von 
denen die atvpischen Kultuien gewonnen win den, lassen gewisse Bezie- 
hungen \eimuten Die 15 Tiagei von Stammen der Gruppe I und II batten 
samtlich eine betiachtliche Lungeiieikiankimg, die klinisch nicht zu unter- 
bcheiden wai \on einei duich tvpische Oiganismen veiuisachten Tuber- 
kulose, und zu keinei Zeit lines klinischen Veilaufs eigaben sich Kul- 
tui en mit typischen Oi ganismen Diese 15 Patienten i eagiei ten langsamei 
auf die Chemotheiapie als die mit tvpischen Stammen infiziei ten Falle 
Die 10 Stamme dei Giuppe III win den samtlich gewonnen ion Patienten 
mit lang bestehendei Lungentubeikulose, die befiiedigend auf die Chemo- 
therapie leagieit batten und bei denen tvpische Oiganismen m Sputum- 
kultuien gef unden woiden waien, die man ivahiend fiuheiei Phasen ihrei 
Kiankhen angelegt hatte Die Stamme dei Giuppe III veiuisachten bei 
keinem Kianken eine foitschieitende Eikiankung Darubei hinaus folgte 
dem Nachweis von Stamme dei Giuppe III selten zu einem spateien Zeit- 
punkt die Isolieiung von typischen Kultuien desselben Patienten 
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Considerations in 
Humidification by Nebulization’^ 


IVAN E CUSHING, M D and WILLIAM F MILLER, MD, PCCPf 

Dallas, Texas 


Nebuhzation may piovide theiapy by medication, humidification, oi 
even by cooling The use of nebuhzation for humidification has been 
widely pioposed and accepted, but indications and requiiements have not 
been established except bv clinical impiession, and knowledge of humidity 
IS scant The functions of medication as distinct fi om humidification have 
been confused 

The purpose of this papei is thieefold 

1 To show the lational indications and requiiements foi humidification 
that can be deiived fiom a consideiation of both the available data and 
the physical piocesses involved in lespiiatoiy tiact an conditioning 

2 To pi esent data on the pi oduction of vapor and liquid humidity by neb- 
ulizeis opeiated under various ciicumstances and to show the effect of 
tempeiatuie and othei variables 

3 To desciibe a method of nebuhzation which piovides adequate humid- 
ity foi continuous inteimittent positive mspiiatoiy pressure breathing 

Humidity Tei minology 

In consideration of these matteis, it is helpful to use an absolute humid- 
ity teim having direct physiological meaning Humidities aie expressed 
in two piincipal ways Relative humidity oi per cent saturation at a 
given temperatuie expi esses "diyness” at that temjiei atw e, while abso- 
lute humidity expiessed on a diy air basis permits direct comparison of 
water content at different conditions Both are lequiied to fully express a 
given humidity 

The commonly used absolute humidity expiessions such as “giams of 
water per cubic meter of dry an” oi “giains of moistuie per pound of 
dry air” aie cumbeisome and lack diiect physiologic meaning Walley^ 
and Marshall" have used the term “pei cent saturation at body tempera- 
ture” to relate absolute humidities pioduced by then devices to the abso- 
lute humidity achieved in the body Cole-* used the expression “per cent 
water content of lung air” The shorter teim “per cent body humidity” 


’‘From the Caidiopulmonaiy Laboiatoiy, Depaitnient of Internal Medicine, Uni- 
versity of Texas Southwestern Medical School, and Parkland Memorial Hospital 
’"'•Research Fellow, Univeisity of Texas Southwestein Medical School, under the 
auspices of the American Tiudeau Society and the Dallas Heart Association 
■fAssistant Piofessor of Medicine, University of Texas Southwestein Medical School 
This study was supported in part by funds fiom the Dallas Heait Association 
Presented at the 23id Annual Meeting, American College of Chest Physicians, New 
York City, May 29-June 2, 1957 
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(per cent B H ) is pioposed foi this use and utilized in this paper Body 
humidity is defined as the absolute humidity (watei content) of saturated 
air at body temperature (37° C, 98 6° F, PH 2 O of 47 mm of Hg) Per 
cent body humidity is easily calculated from standard absolute humidity 
data, or by the equation 

Per Ceet BH = X ^ X 100 

Foi clinical purposes a simple ratio of PH 2 O /47 gives values which are 
within 1 5 per cent B H of the true absolute humidity 

The Need foi Humidification 

A number of investigators have studied air conditioning in the lespira- 
tory tract (Ingelstedt’s recent paper^ is a convenient source of lefeience 
to the available data ) The striking finding in all this work is that 
inspired air is so easily humidified in normal airways even under adverse 
circumstances None of the data show significantly dry air reaching the 
trachea during nasal or even maximal oral respiration, although some 
observations suggest that waim air should be at above 70 per cent rela- 
tive humidity to prevent incipient drying or alteration of mucosa near 
the inlet to the airways ® ® In addition to the conditioning achieved in 
the upper airways, warming and humidification are easily completed by 
the larger surface available in the tracheo-bronchial tree According to 
calculations from Rohrer’s data/ the surface area of bronchi down to 1 5 
mm diameter amounts to about 700 sq cm as compared to about 220 sq 
cm in the nose and pharynx and 100 sq cm in the larynx and trachea 
Thus, it would not be reasonable to assume that small bronchial “insp s- 
sated” mucus casts are caused by lack of humidity However, it is well 
known from clinical experience that serious drying can occur 

Since none of the studies on air conditioning have included the disease 
states in which such drying is most likely, the indications for therapeutic 
humidification thus far must rest on inference and isolated observations 
From the studies of normals, it is fairly obvious that some combination 
of excessively drying air and abnormal humidifying mechanism must be 
present for airway drying to occur The drying tendency of air depends 
on its humidity, temperature, volume respired, and rate of flow past the 
mucosa The humidifying ability of mucosa depends more on the mere 
presence of a film of moisture at the surface than on any other factor such 
as surface temperature or concentration of solute in the surface moisture 
When normal secretions are present, the water vapor pressure driving 
the humidification process is essentially that of pure water at the surface 
temperature If such free moisture is absent, vapor pressure at the drj 
surface is much lower For instance, if a patient breathing through the 
mouth does not keep saliva spread over the surface, much drier air may 
reach the trachea than the data on oral respiration in normals would 
indicate Factors such as dehydration, atropine-like drugs, and reflexes 
which affect secretory rate can contribute to lower an way drying if they 
result m grossly dry upper airway surfaces 
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The most senous diying effects occui in the tiachea Since even giossly 
abnoinicil uppei an ways piovide some humidification, diying usually oc- 
cui s in the piesence of thick tiacheal exudate oi with a ti acheostomy 
If thick exudate coats the mucosal suiface, a baiiiei exists between the 
suiface of the exudate and the moistuie piovuded by mucosal secietion, 
and the sui face becomes di y moi e easily A di v sui face in the ti achea has 
a moie seiious effect than m the nose since all the tiacheo-bionchial exu- 
date and secietions must pass upwaid thiough the diiest aiea, wheie the 
collection of exudate oi secietion causes the diying piocess to be self- 
peipetuating and piogiessiye Pieciselj the expected thick, pasty exudate 
lining the tiachea has been obseiyed in comatose patients who have been 
hvpei ventilating thiough a diy mouth, following aspiiation 

With tiacheostomy, bieathing lOom an often causes subjective discom- 
foit, plugging of the tiacheostomj^ tube, and diying and enciustation of 
exudate oi secretions, even with an initially noimal tiacheo-bionchial tiee 
In the piesence of thick exudate, diying can be disastious However, 
patients with peimanent tiacheostomy have suipiisinglj’^ model ate diffi- 
culty in the absence of bionchopulmonaiy disease 

The humidity necessaiy to pi event ill effects of diying vanes considei- 
ably To pi event subjective symptoms caused by incipient diying in normal 
nasal passages, 70 pei cent oi moie lelative humidity at 20-27° C (say 
25-45 pel cent B H ) should be sufficient, and less humidity is lequiied at 
lowei tempeiatuies An at 25° C and neai 100 pei cent lelative humid- 
ity (49 pel cent B H ) fuithei minimizes diying tendency at the inlet and 
IS easily waimed and humidified to conditions which oidinaij’- an leaches 
only at the hypopharvnx oi tiachea ‘ The vapoi piessuie giadient between 
mucosal suiface and an, which is at least about 20 mm Hg foi an at 20° 

C and 35 pei cent lelative humidity, is i educed to about half this value 
by satin ated air at 25° C, and once such an has been waimed to about 
34° and, say, 98 pei cent lelative humidity, the mncosal-an giadient is 
only a few mm of Hg Thus, satin ated an at 25° C lepiesents an appiox- 
imate uppei limit to the usefulness of humidity for nasal lespnation, even 
when tracheal exudate is piesent Slightly highei values might be desii- 
able foi 01 al bieathing when tracheal exudate is piesent 

Foi tracheostomy bieathing, the necessaiy humidity may lange all the 
way from the same minimum conditions necessaiy to pi event discomfoit 
or alteiation of mucosa in the nose,« to the noimal tiacheal inlet conditions 
of near body temperatuie, and near 100 per cent satuiation (neai 100 
per cent body humidity) High relative humidity seems moie important 
than high temperatuie to pi event diying, since even at the same absolute 
humidity warmei an will lesult in a slightly highei mucosal tempeiatuie 
and thus increase the mucosa air pHjO gi adient 

When diying of tracheal exudate has already occui red, piovision of 
maximum possible humidity is impoitant, and the delivery of liquid watei 
by mist therapy or instillation is helpful in lapidly lemoistening the ij 
exudate Deliveiy of maximum humidity implies that the an be satin ated 
(or supersatui ated) at near body tempeiature 
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When tiacheal exudate or secietions aie a pioblem, medication has an 
impoitant lole in the theiap 3 '- of drying The administiation of hygio- 
scopic, wetting, and enzymatic agents can be expected to aid in the thin- 
ning and elimination of thick exudate and thus help lestoie noimal mu- 
cosal humidifying efficiency (Such agents aie ceitainly indicated for 
theiapy of inspissated mateiial in the small bionchi where humidity is 
alieadj’’ at a maximum and cannot be inci eased by humidification of in- 
spiied air ) 

The lole of puie watei mist in the theiapy of tiacheo-bionchial exudate 
when humidity is alieady neai maximum is obscuie The addition of liquid 
water has no humidifying effect on a mucosa-exudate-air system which is 
dll at neai body tempeiatuie and 100 pei cent lelative humidity Any 
action by liquid watei must be a mechanical one, such as providing a 
vehicle foi the libeiation and evacuation of exudate In the same way, 
dioplets containing medication have no humidifying effect when the an 
IS satuiated at near body tempeiatuie, and when the air is not saturated 
the meie deposition of the dioplets fiom the gas stieam to the mucosa 
does not change the humidity The theiapeutic effect is mechanical oi 
due to the medication 

The lational indications for theiapeutic humidification of air which has 
an excessive tendency to produce diying seem to be one oi moie of the 
following 

1 The piesence of subjective discomfoit oi the possibility of ill effect 
fiom incipient drying in the upper an ways, 

2 The presence of gioss drying in the uppei an ways, 

3 The admission of an dnectly to the tiachea as in tiacheostomy, and, 

4 The presence of excessive, thick tracheobionchial exudate or the 
inability to move exudate and secietions rapidly through the tiachea 

The amount of humidity required for theiapy may vaiy from about 70 
pei cent relative humidity for waim an (less for cooler air) to satuiation 
at neai body tempeiatuie Mist theiapy pioviding “super saturation” at 
neat ot above body tempet atict e has a definite role in the therapy of diied 
exudate, but in the presence of a moist surface and satuiated an its thera- 
peutic effect must be due to mechanical factoi s 

Medication has an impoitant theiapeutic role when exudate oi secie- 
tions aie a problem, but again, this should not be confused with humidifi- 
cation 

Nebuhzei Humidity Pi oduction 

Gas in the contacting chambei of a nebuhzei, whether fiom the jet oi 
that diawn in by aspiiation, is satuiated with watei vapoi almost instantly 
This pi oduction of vajioi humidity depends on temperature and is the same 
foi all devices pioducing satuiation at that tempeiatuie (neglecting 
changes in vapoi piessuie caused by solutes) This opeiating temperature 
of a nebuhzei is alwaj^s lowei than the tempeiature of the surioundings 
depending on the amount of evapoiation and the surface aiea of the 
nebuhzei 
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111 coiitiast, Die /iniouiit of liquid humidity pioduced may vaiy consid- 
ciablv, depending more on particle size than number of particles The 
lange of paiticle size for high humidity is difFeient fiom that for effective 
medication since large particles may evaporate from the surface of the 
apparatus or moisten upper airway mucosa, thus providing effective 
humidity but repiesenting ineffective medication to the smaller bronchi- 
oles 

Alteiation of nebulizei mist occurs because of warming in apparatus and 
in the patient’s upper airways These effects are different for humidity 
and medication When puie water mist is warmed, the finer droplets 
evapoiate rapidly, exchanging liquid for vapor humidity When water 
vapor IS added to the mist simultaneously with warming, as in the airways, 
puie water dioplets may oi may not evaporate When airway mucosa is 
moist so that humidification efficiency is high in comparison to warming 
efficiency, the droplets should tend to peisist When the mist is warmed 
by ladiation oi diy mucosa decreases humidification efficiency, more evap- 
oration of the droplets should occur WTien solute is present, the droplets 
are “stabilized”® and do not completely evapoiate on warming of the mist 
Thus more droplets persist to be deposited in the tiacheobronchial tree 
As discussed in the pievious section, a distinction should be made between 
humidification and the medicinal or mechanical effect of droplets deposited 
in the tracheobronchial tree 

The presence of solute m the nebulizer changes the production of vapor 
humidity by loweiing the vapor pressure Conversely, the production of 
humidity affects the rate at which medication is delivered The vapor 
pressure lowering can be estimated by assuming that the ideal solution 
equations apply, in which case vapor pressure lowering is proportional to 
mol fraction of solute present A commonly used nebulizer solution* 
contains 0 44 mol per cent NaHCOt and 1 1 mol per cent glycerine A 
10 per cent propylene glycol solution is 2 6 mol per cent Thus initial 
vapor humidity lowering in such solutions amounts to about 0 02 times the 
humidity of puie water at the operating temperature Concentration of 
the solute as the solution is nebulized increases at a late which depends 
on the ratio of solute-free vapor to solute containing liquid produced Neb- 
ulizers which may produce 1/3 of then humidity as vapor and 2/3 as 
liquid will concentrate to about 125-130 per cent of the initial concentia- 
tion each time one half of the solution is nebulized That is, concentration 
will rise from 2 per cent initially to about 2 5 per cent, 3 2 per cent, 4 1 
per cent, etc , as 1/2, 3/4, 7/8, etc , of the solution is nebulized, respect- 
ively The effect is not important in this case However, if a nebulizer 
with a small liquid humidity production is heated to produce high vapor 
humidity, vapor humidity will amount to a large fraction of the total humid- 
ity In such a case, the rise in concentration approaches that for no loss 
of solute from the solution That is, 2 per cent initial will rise to about 
4 per cent, 8 per cent, 16 per cent, etc , as 1/2, 3/4, 7/8, etc , of the solution 
IS nebulized At such higher concentrations many other factors may be 


*Alevaire ® 
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opeiable In anv event, the vapor humidity and amount of medication 
pioduced will change markedly towaid the end of nebuhzation of a given 
amount of solution , almost pure solute may be present if the nebuhzation 
IS continued long enough 

Expel imental Obsei vations 

Methods To establish the magnitude of the humidity produced by neb- 
ulizers and to test the piactical effect of some of the above factors, several 
diff ei ent lai ge and small nebulizers were tested at various flow rates and 
at loom tempeiatuies of 25-29° C, undei the following ciicumstances 

1 Used directly, without intervening appaiatus 

2 Used thiough a “mask” (3” of 1 1/2" rubber tubing) with rebreathing 
bag and non-ietuin valve 

3 Used thiough 30" of corrugated anesthesia tubing 

4 Diiected into a sealed enclosure (plastic head tent) of about 3 cu ft 
capacity 

5 Recii dilating air within the plastic head tent 

6 Diiected into one nostril and out the other with the nasopharynx held 
closed 

The nebuhzeis tested were Type (A) Mist-02-Gen “JR”, Type (B) 
NCG Model 24650, Type (C) NCG Model 24850, Type (D) Mist-Os-Gen 
“SR”, Type (E) Vaponefrm (Ei and E 2 -Model “500,” Eg-Model “Stand- 
ard”) , Tj^pe (F) Adienomist, and Type (G) DeVilbis No 40 
Total humidity of nebuhzei output was measured by standard wet and 
dry bulb theimometry techniques® after warming the entire stream to 
above the dew point of the mist Vapor humidity at any location was 
obtained fiom a temperature reading, liquid humidity at that location was 
the diffeience between total and vapor humidity When the mist passed 
thiough apparatus before measurement, the difference represented effect- 
ive liquid humidity since it did not include any un-evaporated liquid lost 
in the apparatus 

Observations were converted to per cent B H by first determining pHsO 
from vapor pressure and psychometric data^® and then using the relation 
between pHoO and per cent B H explained above Wet and dry bulb obser- 
vations were initially checked by dew point readings , this was discontin- 
ued when genei al agreement was found Reliability of the data was indi- 
cated by agieement within 1-2 per cent B H of several leadings taken 
during long runs on the large nebulizers while warming of the output 
stieam was varied so that wet-dry bulb difference ranged from 2-15° C 
Results All the observations made are listed in Table I Table II sum- 
maiizes the langes of liquid and total humidity encountered under the 
vaiious ciicumstances of the study and compares these values with data 
on humidity pioduced bv various devices recalculated from observations 
by pievious investigatoi s 

In Figuie 1 the vaiious humidities are plotted as per cent B H against 
opeiatmg tempeiatnie The saturated vapor curve indicates the vapor 
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TABLE I 

NEBULIZER HUMIDITY PRODUCTION 


Nebuli7oi 
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Nebulis'oi Opeialion 
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Humidity Pioduced, 

Per Cent B H 
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(12) 

5 

38 




15 

16 

26 2 

14 0 

17 1 

(9) 

4 
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— 

77 


Diiect 16 28 5 13 5 


Mask 16 29 0 I'l 6 
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TABLE I NEBULIZER HUMIDITY PRODUCTION— Continued 


G 

Dixect 

20 

28 5 

13 2 


21 


48 

1 

Tube 

17 

28 7 

13 0 

20 0 

(31) 

18 

54 


Mask 

3 

29 0 


17 3 


23 




16 

29 0 


16 7 


20 

B H 



20 

29 0 


16 0 


18 




12 

26 6 

14 2 

24 5 

(26) 




Tent 

16 

26 5 

13 4 

24 3 

(28) 





20 

26 6 

12 7 

24 0 

(28) 


2 ^ 

2 

Dnect 

10 

31 

15 5 


29 


66 


Nasal® 

10 

31 

15 5 

31 2® 


8® 

76® 


' — Read vapor humidity from Pig 1 
® — Brackets indicate effective liquid humidity 
^ — R A — Room air admixed 
® — Diiected thiough nebulizei Type A 

E — Directed through the nostiil, output measured fiom othei nostiil 


TABLE II 

RANGE OF HUMIDITY VALUES 


Device and Opeiation 

Gas Plow 

Rate L/Min 

Opel ating 
Temperature “C 

Waiming in 
Apparatus ”0 

Liquid Humidity 

W W 

oi , 'O 

<3;= El s 

Nebulizei 

(A 1-11) 

10-16 

15-17 


6-23 


35-62 

Dnect 

(D,F,G) 

5-20 

13-16 


21-57 


48-84 

Nebulizer 

(A,B,C,D) 

15-85 

13-20 

KMl 

3-26 

0-20 

26-58 

by Tube 

(E,G) 

11-16 

12-13 


31-57 

18-38 

5480 

Nebulizei 

(E,F,G) 

11-20 


4-5 


6-23 

36-63 

Through 








“Mask” 








Nebulizei 

(B,C,D) 

10-30 

15-19 

To near 

14-22 

0-2 

44-61 

Into Tent 

(E,G) 

9-20 

13-14 

Room temp 

26-34 

4-9 

50-68 

Nebulizei 

(A) 

10-15 

22 

To near 

6 

2 

47-48 

Recirculating 




Room temp 




Nebulizei 

(G) 

10 

15 5 

15 7 

29 

8 


Through Nose 








“Natural 



24 



5-17 

61-63 

fog”“ 








Nebulizei 



31-32 



3-11 

79-83 

in Incubator’ 








Airway 



26-27 



1 

70-80 

“Exchangei”' 








Water 


35-20 

49 



0 

80-89 

evaporator’ 








Oxygen 






0 

60-70 R H 

bubbler s’” ’ 


3 

46 



0 

86 


R H = Relative Humidity 
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humidity at anv opeiating- tempeiatuie, wheieas data on total humidity 
IS indicated by the vai lous lines and points The height of the total humid- 
ity above the vapor curve indicates the lif/md htimuhUj The lined aiea of 
Figuie 1 lepiesents all the data foi actual oi effective liquid humidity pro- 
duction at the nebulizer except for nebulizei type (E) which is lepiesented 
by the points high above the cuive With this exception, total humidity 
pi eduction was about 30-60 pei cent B H and liquid humidity about 5-30 
pel cent BH The points neai the vapoi cune at 25° C lepiesent the 
values sampled fioni the tent as well as data fiom the liteiatuie on “nat- 
uial fog in a room,** the points at 31 5° C ai e the data fiom the liteiature 
on incubatoi mist content It will be noted that the amounts of liquid 
humidity aie oidinaiily small in lelntwn to 100 pei cent BH, although 
they piovide an important inciease ovei the vapoi humidity that can be 
obtained at comfortable room tempeiatuies Theiefoie, vaiiations in mist 
production are not as significant as might be expected in the pioduction 
of near body humidity, opei atiiig temperatuie is a nioie impoitaiit vaiiable 
The extension of the line in Fig 1 repiesenting mist containing 15 pei cent 
liquid humidity is based on the assumption that liquid content is independ- 
ent of operating temperature The general validity of this assumption is 
confirmed by the obsei\ation that mist pioduction fiom a heated nebulizei 
seems to be as copious as that from an unheated nebulizei The vapoi 
humidity cuive and such a line representing additional liquid humidity 
permit estimation of the tempeiature to which a nebulizei must be heated 
to piovide neai body humidity Fig 1 also pi ovides a convenient means 



FIGURE 1 Humidity — Temperature lelations foi iiebuluation of H-O 
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of Visualizing othei humidities The pei cent B H of any an is obtained 
by multiplying the value fiom the satin ated vapoi cui've at the temperatuie 
of the an by the fi actional lelative humidity 

Discussion 

Except foi nebulizei type (E), veiy little loss in humidity lesulted fiom 
baffling 01 laming out in the tube oi tent This is shoivn by a few com- 
paiisons between liquid output in dnect use and effective liquid output in 
dnect use thiough the tube oi tent at similar opeiating conditions in Table 
I In confii mation, little watei collection was noted in the appaiatus, even 
duiing long luns This means that the numbei of large particles pioduced 
by these nebulizei s and baffled out in the appaiatus did not exceed the 
ability of the appaiatus to evapoiate liquid collected on the surface at these 
1 oom tempei atures 

As shown by Tables I and II, waiming of the mist stieam in the appa- 
iatus langed fiom 1-10° C in the tubing depending on flow rate and mist- 
loom tempeiatuie diffeience Waiming in the mask was evidently about 
4 5° C and the mist was waimed to within 1 2° of loom tempeiature in 
the tent This, togethei with the associated data on fall in liquid humid- 
ity, indicates the degiee of conveision of liquid to vapor humidity that can 
be expected in pi actice 

The liquid humidities sampled from the tent aie low even for nebulizei 
type (E), which coveied the flooi with watei, as aie values obtained from 
the hteiatuie Appaiently, as pointed out by Arnold and Tovell,^^ it is 
difficult to maintain high liquid humidity in an enclosure 
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As shown by the data foi nebulizeis type (A) and (B) (Table I), 
liquid humidih piodiiction falls at high flow lates However, liquid 
humiditv was still produced bv nebulizei type (A) at a diy gas flow 
late of 85 L/min 

The effect of pie-e\isting humidity in the an stieam to the nebulizer 
IS shown most stiikinglv by the test of i ecu dilation within an enclosuie 
(Nebulizei type (A), Tables I and II) Opeiating tempeiatui e lose horn 
a usual 15 C to 22° C and total humidity lose 10 pei cent BH above 
anv pievious value foi this nebulizei Keen dilation, bv taking advantage 
of heating fiom the loom and patient, pioduces the highest possible 
humidity fiom an unheated nebulizei Room an admixing, although the 
data aie obscuied b 3 ’' high flow late, also shows a use in opeiating 
tempeiatui e 

When waiming of mist in the anwaj's was simulated bv dnecting 
mist fiom nebulizei type (G) thiough one nostiil and measui mg as it 
emeiged fiom the othei (Tables? I and II), liquid humidity diopped from 
about 30 pei cent to about 10 pei cent B H Whethei this was because 
of baffling 01 waiming is not known At anj’- late, the amount of pnie 
watei liquid humidity leaching the Imvei an wavs mav be much less than 
that deliveied to the natient 

Nebulizei tvpe (E) deseives special comment It pioduced liquid 
humidities well above that of the othei types, even w'hen its output was 
passed thiough the baffle s^^stem of nebulizei type (A) It seems an 
excellent choice foi side stieam nebulization of IPPB assistois (see next 
section) if kept full and opeiated at maximum flow late The high 
humidity pioduced was paitially dependent on this "ovei loaded’' opeia- 
tion Undei othei conditions it -was not much moie effective than othei 
nebulizei s, foi instance, its noimal flow late was less and its effective 
humidity diopped shaiply in mask oi tent The peifoimance of this 
nebulizei is paiticulaily significant because it indicates that nebulizei s 
can be built to pioduce veiv high liquid humidity 

All of the above lesults concern the nebulization of puie watei How- 
evei, a few compaiisons of water and deteigent solution nebulization 
undei identical opeiating conditions showed no significant diffeience in 
amount of liquid leaving the nebulizei s 

The clinically impoitant conclusions of the obseivations in light of 
previous information aie 

1 Oxygen bubbleis, especially if heated, and suitable air conditioning 
equipment'’ should piovide neai the 70 pei cent relative humidity which 
is sufficient to prevent subjective symptoms in patients with noimal air- 
ways and breathing patterns 

2 Cold nebulization provides the level of humidity necessaiy to prevent 
drying of the tracheo-bronchial ti ee except undei the most adverse condi- 
tions However, much of its clinical effect must be due to medication 
rather than humidification 


’’Alevaue ® 
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3 Significantly highei humidities aie obtained when a cold nebulizei 
IS used to leciiculate aii in an enclosuie than by othei methods of cold 
nebulization 

4 To assuie significant deposition of puie watei in the lowei an ways, 
01 to piovide neai 100 pei cent body humidity foi tiacheostomy bieathing, 
the opeiating tempeiatuie of most nebulizei s must be laised by some 
foim of heating 

Humidification foi IPPB 

IPPB assistance with completely diy gas has maximum drying effect 
because of a combination of factois Administration is often thiough 
the mouth oi tiacheostomy, laige tidal volumes and hypei ventilation 
aie common, and the usual subject is susceptible to diying because of 
pulmonaiy disease oi serious illness Without any humidification, signifi- 
cant diying may lesult eien fiom short peiiods of IPPB assistance, foi 
■'instance if the patient does not wet his mouth 

Humidification by the usual small side-stieam nebulizer is sufficient 
to pi event diying duiing inteimittent use of IPPB, especially if medica- 
tion to thin secietions is included On the aveiage, such nebulization 
may piovide 10 L/min of nebulizei gas at 50 to 75 pei cent B H which 
■when mixed with diy gas flowing at a mean late of 40 L/min duiing 
inspiiation,** pioduces a mixtuie of 50 L/min at 12 to 20 per cent B H , 
effective humidity is laised above these values by the amount of completely 
nebulized gas which collects in connecting tubing duiing expiiation The 
lesult is gas which appioximates oidinaiy loom an temperatuie and 
humidity Undei othei circumstances, howevei, negligible humidity may 
be produced Patients fiequently inspiie at mean lates of 70 to 80 L/min 
with peak instantaneous flow lates up to 100 L/min Also, nebulizers 
may be slightly defective, and the nebulizer pressure tubing may not 
peimit high nebulized gas flow lates This may lesult, for example, in 
5 L/min of 50 pei cent B H being mixed "with 75 L/min of diy gas to 
give only 3 pei cent B H 

When IPPB is used continuously, side stream nebulization is inadequate 
Patients requiring such tieatment cannot usually toleiate drying, and 
even slight diying effect may become significant if continued long enough 
The small nebulizers quickly run dry and fiequently plug, while con- 
tinuous duty nebulizers pioduce somewhat lower humidity The humidi- 
fication provided by side stieam nebulization is obviously inadequate foi 
use with tiacheostomy 

Adequate humidity for continuous IPPB assistance can be assured if 
the entile output of diy gas fiom the assistor passes through the contact- 
ing chamber of a nebulizer {mainsti earn nebulization) This is con- 
veniently accomplished by connecting the room air admixing port of a 
suitable continuous duty nebulizei to the outlet connection of the IPPB 
assistoi Opeiation of such a device is illustiated in Fig 2 A spray 


* Available thiough Mist-0 -Gen Equipment Company, Oakland, California 
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of Jiqiiid IS pioduced b\ <i lei of hiph piessuie gas in the usual mannei, 
the entire How fiom the assistoi is mixed with this spiav in the contacting 
chambei, and the lesulting combined stieam is then baffled and passed 
to the patient in the usual mannei The entiie output is completely 
nebulized even at high flow lates, as shown bv the data (Neb A, Table I) 
on a iiebulizei used foi mainstieam nebulization, and the observation 
that a visible mist is deliveied to the patient Heating the nebulizei 
pi ovides anv humiditv desiied, and this is easilj' accomplished by setting 
the nebulizei in a pan of watei heated on a hot plate ” 

The lesistance added to the ciicuit is small, amounting to less than 0 5 
mm Hg piessuie diop at high flow lates, paith because of the aspiiating 
effect of the jet This effect, amounting to a negative piessuie of 1-2 
mm Hg at the assistoi duiing expiiation, has only a slight effect on 
opeiation of the piessuie sensitive patient demand valves of some types 
of assistoi s 

Such devices liave been in geneiaJ use on oui wards for ovei a yeai 
They have made possible the loutine use of IPPB assistoi s as lespiiatois 
on the polio waid and elsevheie In geneial, the nebulizei is used un- 
heated foi continuous naso-oial administiation and is heated to neai 
body tempeiatuie foi tiacheal administiation oi when diied out secietions 
aie piesent 

Moie adequate humiditv can also be obtained in the usual side aim 
nebulization method by adding a laigei volume, saj^ about 1 litei, to the 
tubing between the assistoi and the exhalation valve This is filled with 
nebulized gas duiing expiiation A continuous dut\ nebulizei is desiiable, 
and it can be heated if necessaiy to obtain highei humiditv 

SUMMARY 

Available infoimation plus knowledge of the physical piocesses involved 
in respiratoiy an conditioning piovide a lational basis foi the use of 
therapeutic humidification Definite indications foi humidification of diy 
an include gioss diymg of the uppei an ways, lespnation by ti acheostomj^ 
and the piesence of thick tiacheo-bionchial exudate or deci eased ability 
to move exudate and secietions thiough the tiachea Medication may 
be important in the treatment of an way diying, but its effects should 
not be confused with that of humidification 

With one exception, the nebulizei s tested were found to pioduce total 
humidities of 30 to 60 pei cent B H , this seems sufficient for most 
therapeutic needs If neai body humidity is lequned, nebulizei s must 
be heated Some of the vaiiables concerned with final liquid humidity 
delivery in nebulization are design, gas flow late, appaiatus used ±oi 
delivery, and the patients’ airways 

The usual side stream nebulization technique is not adequate in con- 
tinuous IPPB assistance A mainstream nebulization technique whicn 
provides adequate humidity is described 

The convenient absolute humidity expression “pei cent body humidi y 
is proposed foi use in respiiatory physiology 
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Extension of expei i mental woik and further application of evaporative 
process principles to respiratoiy air conditioning in disease states are 
indicated to confirm and amplify the conclusions of this study Further 
knowledge of the humidity provided m various inhalation therapy situa- 
tions would be desirable 

RESUMEN 

La informacion obtemble ademas del conocimiento de los procesos fisio- 
logicos que existen en el aire respiratorio, dan una base racional para el 
uso de la humidificacion terapeutica Las indicaciones definidas de la 
humidificacidn incluyen gian sequedad de las vias respiratorias superioies, 
respiracion por traqueostomia y la presencia de exudado traqueobronquial 
0 la capacidad deficiente para expulsar las secieciones por la traquea La 
medicacion puede ser impoitante en el tiatamiento de sequedad de las 
vias respiratorias pero no deben confudirse sus fectos con la humidifi- 
cacion 

Con excepcion de uno, los nebulizadores probados produjeron humedades 
totales de 30 a 60 por ciento B H , esto parece suficiente para la mayoria 
de las necesidades teiapeuticas Si se requieren humedades como las coi- 
porales los nebulizadores deben calentarse Algunas de las variantes rela- 
tivas al rendimiento de humedad en la nebulizacion son constiuccion, 
velocidad de paso, aparatos usados para proporcionar el paso y las con- 
diciones de las vias respiratorias 

La nebulizacion por corriente lateral no es adecuada para la atencion 
por el aparato de IPPB Se describe una nebulizacion por medio de la 
coiiiente piincipal 

La explosion de humedad absoluta “por ciento de humedad” se piopone 
paia usarse en fisiologia lespiiatoiia 

Estan indicadas, paia confiimar y ampliar las conclusiones de este es- 
tudio la extension del estudio experimental y la ulterior aphcacion de los 
principles de los piocesos de la evapoiacion al acondicionamiento del aire 
respiratorio 

Es de desearse mayor conocimiento de la humedad que se propoiciona 
en varias ciicunstancias de inhalacion 

RESUME 

Une documentation valable ainsi que la connaissance des pi ocessus phy- 
siques que comportent les conditions de I’air respiratoire constituent une 
base logique pour utiliser I’humidification thei apeutique Les indications 
precises pour I’humidification de I’air sont I’assechement important des 
voies respiratoires superieures, la respiration par tracheostomie, et la 
presence d’exsudats tracheo-bronchiques epais, ou la diminution de la possi- 
bilite de rejeter les exsudats et secretions par la trachee Les medications 
peuvent avoir une action importante dans le traitement de I’assechement 
des voies respii atones mais ses effets ne doivent pas etre confondus avec 
ceux de I’humidification 

Sauf une exception, il s’avera que les nebulisateurs etudies produisaient 
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des humidites totales de 30 a 60% de rhiimidite du coips humam, ce qui 
semble suffisant poui la pliipait des necessites theiapeutiques S’ll faut 
obtenn une humidite voisine de celle necessaiie au corps humam, les nebu- 
lisateurs doiveiit eli e chaufTes Quelques-ims des elements qui condition- 
nent la vaiiabilite du deRie final de I’humidite pioietee pai le nebulisateui 
sont le modele, le tau\- du debit du paz, I’appaieil utilise poui la produc- 
tion, et les voies lespii atones du malade 

La technique habituelle de nebulisation avec pioduction de vapeui n’est 
pas adaptee a un tiaitement continu 

Une technique de nebulisation susceptible de pioduiie une humidite con- 
venable est decrite 

L’emploi de I’expiession d’humidite absohie “en pouicentage d’humidite 
humaine” est pioposee poui la phvsiologie lespii atone 

Un complement du ti avail expeiimental et une application ulteiieuie 
des piincipes du piocessus cl’evapoiatwn applique a la chmatisation de 
Tair lespii atone dans les etats pathologiques sont indiques pom confirmei 
et amplifier les conclusions de cette etude II seiait desnable de connaitie 
pai des etudes ulteiieuies Thumidite fouinie dans diffeientes situations 
de la theiapeutique inhalatone 

ZUSAMMENFASSUNG 

Biauchbaie Iiifoimation und Kenntnis dei phvsigahschen Voigange, 
die bei dei lespnatoiischen Klimatisieiung beteiligt sind, bieten Gewahi 
fur eine lationale Basis bei dei Anwendung dei theiapeiitischeii Feuchtig- 
keitsieguhei ung Absolute Indikationen fui die Feiichtigkeitsieguheiung 
enies tiockenen Luftiaumes umfassen staike Austiocknung dei obeieii 
Luftwegen, Atmung clinch Tiacheotomie und das Voiliegen von zahem 
tiacheo-bionchialem Exsudat odei veimindeites Veimogen, Exsudat und 
Sekiet duich die Tiachea zu bewegen Interne Behandlung kann wichtig 
sein in der Theiapie dei tiockenen Liiftwege, abei ihie Wiikungen daif 
man nicht veiwechseln mit denjenigen dei Feuchtigkeitsi eguliei ung 

Es eigab sich mit einei Ausnahme, dass die gepiuften Veinebelungs- 
geiate imstande waien, totale Feuchtigkeitsweite von 30-60% Koipei- 
feuchtigkeit zu eizeugen, dies erscheint ausreichend fur die meisten 
theiapeutischen Beduifnisse Wenn dei Koipeifeuchtigkeit nahei hegende 
Weite verlangt weiden mussen die Veinebelungsgerate eihitzt weiden 
Emige der verandei lichen Grossen, die mit dei endgultigen Lief ei ung von 
flussiger Luftfeuchtigkeit bei der Veinebelung zusammenhangen sind 
Bauait, Ausmass dei Gasstiomung, fur die Abgabe benutzte Apaiatm 
und die Luftwege des Kranken 

Die gewohnliche Technik der Seitenstromvernebelung ist nicht geeignet 
zur fortlaufenden IPPB— Assistenz Beschreibung einer Veinebelungs- 
technik im Hauptstrom, die Gewahr bietet fui eine adequate Feuchtig- 
keitsabgabe Die geeignete Bezeishnung der absoluten Feuchtigkeit in 
“Prozent Korperfeuchtigkeit” wild zui Verwendung fur die Physiologie 
del Respirationsorgane vorgeschlagen 



Vol \\\IV 


HUMIDIFICATION BY NEBULIZATION 


403 


Ausdehnung dei expei imentellen Albeit und weitergehende Anwendung 
del Giundsatze di Veidampfungspiozesse auf die Khmatisiei ung bei der 
Atmung bei Kiankheiten snid angezeigt zui Bestatigung und Eiweiteiung 
del Schlussfolgei ung diesei Unteisuchung Weiteie Kenntnis dei Feuch- 
tigkeitsgiade, die bei veischiednai tiger Situation von Inhalationstherapie 
veioidnet weiden, waie wunschensweit 
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Temporary Collapse 

in the Treatment of Pulmonary Tuberculosis 

F T ROQUE, LT COL , MC, F C C P 
Den\er, Colorado 

The past decade maiked the beg'inning' of the eia of chemotheiapy of 
tubeiculosis and moie progress in the treatment of this disease was made 
than in all the years pnor to 1946 when stieptomycin was first intioduced 
Other anti-tuberculosis drugs of pioved value such as Isoniazid (INH), 
Para-aminosahcylic Acid (PAS), Viomvcin (VM), Pyrazinamide (PZA) 
and Cjmloseiine (CS) came into the armamentaiium of phthisiologists 
and weie initial^’’ used alone and latei in combinations It should be noted 
that coincidentally, advances in anesthesiology and suigery of the lungs 
were accomplished Chemotherapy and resectional surgery in the therapy 
of tuberculosis were boin and apparently aie here to stay 

In the meantime, the old standby and fiiend, temporary collapse, suf- 
fered in its use and seems doomed to extinction There are those who 
still advocate the use of artificial pneumothoiax, pneumoperitoneum and 
phrenemphraxia In a recent tour in Euiope, I noted the widespiead pop- 
ularity of these piocedures m Germany, France and England This is 
reflected in their current literature which contains fiequent reports on 
results of pneumotherapy, in contrast, only occasional reports appear in 
American literature Scadding* of Biompton Hospital, London, in his re- 
cent Lettsomian Lectures emphasized the important place of artificial 
pneumothorax, phrenic paralysis and pneumopeiitoneum with and with- 
out anti-bacterial treatment Ellman, et al i eport that even without 
chemotherapy, good results may be anticipated from artificial pneumo- 
thorax, piovided cases are carefully selected 

In this paper, it is my purpose to report the changing concept and sta- 
tus of temporary collapse in the past 10 years at Fitzsimons Army Hospi- 
tal and my own view based on experence since 1933 

Rest is generally accepted as fundamental in the treatment of pulmonarv 
tuberculosis Tuberculosis sanatoria were established in all countries in 
the world to provide a haven of rest for those afflicted with the disease 
as well as to segregate them fiom the general population It may be men- 
tioned that the concept of rest^ is at present being challenged as to its nec- 
essity Temporary collapse measures, namely, artificial pneumothorax, 
pneumoperitoneum, phrenic nerve paralysis and combinations of pneumo- 
peritoneum and phrenemphraxia, basically are attempts to secure rest 
by so-called “splint” or “selective collapse” of diseased lungs This is the 
1 aison d’etre of collapse therapy 

Artificial Pneumothoiax 

In 1888 Carlo Forlamni fiist introduced pneumothorax in the treat- 
ment of pulmonary tuberculosis Since then, the procedure gamed in- 

■’'From the Pulmonary Disease Service, Fitzsimons Ainiy Hospital 
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creasing use until recent years It took about 30 years for otheis to fol- 
low and in the United States and Asiatic countries, the peak of its popu- 
larity occurred in the 30’s and 40’s This was only to be expected as the 
procedure was not only theoietically attractive but also piovided the first 
effective weapon besides bed rest to be placed in the hands of the phthisi- 
ologist Heie, at long last, was something real, tangible and concrete that 
medical men could offer the afflicted, a sort of positive hope for the hope- 
less In the eaily yeais it was employed only in unilateral cases which did 
not respond fast enough after three to six months of bed rest It did not 
take long before therapeutic pneumothoiax was used in practically all cases 
of pulmonary tuberculosis regardless of extent of disease — minimal, mod- 
el ately advanced or even far advanced Later, bilateral pneumothorax 
also came into use 

In retrospect, I shudder to think of not only the misuse but the abuse 
of this procedure Practically every medical man learned how to induce 
pneumothorax How many of us used to delight in the early conversion 
of some cases with positive sputa to negative, thus sending patients away 
from the sanatoi lum much sooner than mere bed rest permitted us in the 
past Specifically, did we enjoy seeing “biead-winners” return to their 
work and thus become useful individuals again All the patient had to do 
was to return for refills each week, twice a month or even once a month 
Of course the vast majority of these patients had to be re-hospitalized 
because of relapse, contralateral spreads and/or reactivation of the disease, 
empyema, etc , and in the end — death The few who did not relapse had to 
be “refilled” for years (my longest was 12 years) for nobody knew when 
to stop In many cases the pneumothorax was discontinued because there 
was not available a needle long enough to reach the pleui al space At the 
annual meeting, American College of Chest Physicians in San Francisco 
in 1954, at a panel discussion on pneumothorax, the consensus of opinion 
was that the best type of pneumothorax should be terminated after two 
years In this same meeting, I expressed the opinion that pneumothorax 
as a weapon against pulmonary tubeiculosis was and always will be a 
poor one and therefore should be forgotten There no longer exists any 
indication for its use because the lesions which m the past have responded 
so well to pneumothorax are also the very type which respond so remark- 
ably well with chemotheiapy 

In 1951, MitchelP published six reports wherein he analyzed 557 cases 
of pneumothorax successfully induced over a decade (1930-1939) at Tru- 
deau Sanatorium He recommended the following rules in the manage- 
ment of pneumothorax 

1 Free anatomic collapse should be achieved or the pneumothorax 
abandoned 

2 Sudden persistent conti action and airlessness of a lobe or lung soon 
after induction is strong indication for abandonment of pneumothorax 
and consideration of some other type of procedure 

3 If cavity closure and sputum conveision do not occur within 3 to 4 
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JTionths, abandonment and allei native foims of iieatment should be sen- 
ously consideied 

4 Abandonment of pneumoihoiax should be senously consideied if 
fluid sufficient to hide the hemidiaphiagram continues to foim a month or 
longer Abandonment and piompt obhteiation of the pneumothoi ax space 
IS stiongly indicated at the first sign of cloudv, puiulent fluid or bacte- 
iiological evidence that the fluid is secondaiily infected 

I peisonallv endoise the above iides of management Howevei, I would 
like to point out that it would be difficult to find 10 out of 100 induced 
pneumothoi aces which would not be abandoned aftei six to eight months 
if we weie to follow the lules as suggested bv Mitchell So why should 
anybody stait a pneumothoi a\ at all and take the iisk of complications’ 
Some of the common complications of pneumothoi ax aie 

1 Adhesions — 50 to 75 pei cent of all induced pneumothoi aces will 
have vaiying degiees of pleuial adhesions A small peicentage may be 
amenable to inliapleuial pneumonobvsis 

2 Effusion — pleuial fluid will develop in a few days to six months 
in 70 to 80 pei cent of all cases Empvema will lesult in the majoiitv of 
these cases. 

3 Tension cavities — a not too infiequent occuiience 

4 Spiead of disease — on the same and/oi contialateial side 

5 Atelectasis of a lobe oi moie 

G Fibiothoiax and/or non-expandable lung 

7 Mediastinal heinia 

8 All embolism — which may be seveie enough to be fatal 

9 Subcutaneous ephysema — escape of an into the subcutaneous space 
may be so seveie as to involve the chest, neck and face oi may extend 
down to abdomen and lowei extiemities 


TA.BLE I 


PNEUMOTHORAX 


PNEUMOPERITONEUM : 

PHRENEMPHRAXIA 

Year 

IIIIIIIIIIIIQQIIIIIIIII^ 

Rcniis 

Initial 

Refills 

.. 

1946 


22,484 

0 


210 

1947 

264 

11,784 

123 

4,493 

114 

1948 

294 

4,548 

132 

3,190 

60 

1949 

150 

3,368 

319 

6,319 

37 

1950 

317 

2,491 

640 

12,529 

36 

1951 

34 

1,067 

660 

14,350 

46 

1952 

4 

334 


18,793 

15 

1958 

0 

32 


5,501 

0 

1954 

0 



0 

0 

1956 

0 


0 

0 

0 


The pneumopei itoneunis initiated in 1954 and 1955 weie peifoimed only as sp 
filling procedures following lowei lobe lesections 
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10 Peifoiation of blood vessels — resulting in hemorrhage into pleural 
cavity 

11 Peifoiation of the lung — usually on initiation of pneumothoiax and 
may also occur anytime duiing lefills 

At Fitzsimons Aimy Hospital, theiefoie, theiapeutic pneumothoiax 
was completely abandoned in 1953 as a definitive piocediue in the manage- 
ment of pulmonaiy tuberculosis (Table I) 

Pneumoperitoneum 

Pneumoperitoneum was introduced by Banyai in 1931 The paitial col- 
lapse of the lung so obtained seems to exeit beneficial effect on pulmonary 
tubeiculosis similar to that obtained in pneumothorax The populaiity of 
pneumopeiitoneum inci eased in the decade pieceding the era of chemo- 
theiapy and lecently, according to Trimble, = has laigely leplaced pneumo- 
thorax Foi many yeais it was principally used in cases of bilateral tuber- 
culosis and of unilateial lower lobe tuberculosis Latei, even unilateral 
upper lobe disease was ti eated with pneumopei itoneum coupled with phren- 
ic neive paralysis on the same side as it was found that impaiiment of 
pulmonaiy function resulting from collapse of lungs by pneumopeiitoneum 
was only minimal The complications of pneumopeiitoneum, although less 
than in pneumothoiax, aie still numeious We quote the following fiom 
a report of Bobiowitz® as a good list of the complications of pneumopeii- 
toneum 

A Thoiacic Complications 

1 Mediastinal emphs^sema 

2 Pneumothoiax 

3 Bionchial obstiuction and atelectasis 

4 Marked pulmonaiy collapse 

B Complications Due to Administration of An 

1 Air embolism 

2 Subcutaneous emphysema 

3 Febrile response 

4 Pam 

C Abdominal Complications 

1 Adhesions 

2 Peiitoneal fluid 

3 Intestinal obsti uction 

4 Gastrointestinal symptoms and anatomic changes 

5 Acute appendicitis 

6 Tubeiculous peiitonitis 

7 Non-tubeiculous peiitomtis 

8 Pei itoneal insult oi mechanical pei itonitis 

D Complications of Abdominal Wall 

1 Heinia 

E Vasculai Piessuie 

1 Lowei extiemity edema 
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The indications of pneumopeiitoneum are basically the same as that of 
pneumothoi ax , however, patient acceptance of it is rather inferior to that 
of pneumothoi ax Theiefoie, the use of this procedure has, like that of 
pneumothorax, become less and less populai with the success obtained with 
chemolheiapy and lesectional suigery of residuals I agree also with 
Livingstone" of England who last year stated that he has never used pneu- 
mopeiitoneum without tempoiaiy phrenic paralysis, which, per se, limits 
its usefulness to selected unilateral cases Furthermore, the duration of 
pneumopeiitoneum therapy is rather prolonged — 2 to 5 years At Fitz- 
simons Army Hospital, pneumopeiitoneum reached its peak in 1951 and 
1952 only to be practically abandoned in 1954 (Table I), because of the 
more desiiable results obtained by the use of chemotherapy and resection 
of serious residuals At piesent I use pneumoperitoneum only in those 
raie and extreme cases in which residual lesions, after prolonged chemo- 
therapj’’, cannot be excised because of serious impairment of pulmonary 
function that would result if extensive surgery were performed 

Phrenic Nerve Paralysis 

Phienic nerve paialysis in the treatment of pulmonary tuberculosis was 
first pioposed by Stueitz in 1911 for severe unilateral tuberculosis of the 
lowei lobe of the lung Sauerbruch, however, first performed this opera- 
tion m 1904 in animal experimentation and indicated that the rest and 
collapse of the lung induced bv hemidiaphragmatic paralysis favored heal- 
ing This -woik was suppoited by Schepelmann in 1913 who stated that 
even apical tubei culosis was benefited by this operation 

The popularity of phienic nerve opeiations has varied since these pro- 
ceduies weie fiist intioduced Although its use initially was limited main- 
ly to treatment of lowei lobe disease and as a supplement to bed rest in 
the treatment of minimal apical disease, these procedures have been fur- 
ther limited in then application by the advent of chemotherapy which in 
most cases has eradicated its use in the treatment of minimal disease 
The operations first introduced were of a permanent collapse type (phrenic 
exeresis or phrenicectomy) , but temporary paralysis of the hemidiaphragm 
(phienemphraxis) is now generally preferred Supplementary to pneu- 
moperitoneum, its specific purpose is simply to increase the rise of the 


TABLE II 

Year 

Pta Treated 
to Inactive 
Stage 

Pts Treated 
with Chemo Rx 
Alone in 

Per Cent 

Pts Treated 
with Cherao and 
Temp Collapse 
in Per Cent 

Pts Treated 
with Chemo & 
Surgery in 

Per Cent 

Pts Treated 
with Heat 

Alone in 

Per Cent 

1952 

431 

22 8 

53 6 

22 6 

1 1 

1953 

527 

42 0 

28 0 

30 0 

00 

1964 

469 

57 2 

00 

42 8 

00 

1965 

397 

51 9 

00 

481 

00 


Note The decrease of patients in 1956 was due to reduction of beds for tuberculo 
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diaphiagm It often finds its field of usefulness here, especially in lower 
lobe involvement or in instances where the elevation of the diaphragm is 
limited after pneumoperitoneum has been induced 

The complications and failures of phrenic nerve paralysis consist of 

1 Opeiative complications Damage to other nerves (vagus, sympa- 
thetic, etc ), vascular structures and thoracic duct may result dming the 
opeiation These aie rare and then usually the result of having an inex- 
peiienced operator, oi may be due to distuibed i elationships which usually 
aie noted in le-ciush operations 

2 Secondaiy symptoms Gastric distress, dyspnea, caidiac palpitation, 
etc , may follow a high use of the diaphragm, paiticularly on the left side 

3 Failui es of the diaphragm to rise after operation 

a The presence of anamolous branches or positions of the phrenic 
neive, which make it difficult to find and completely crush all branches of 
the neive 

b The diaphiagm may not rise if the lung is bound down by pleural 
adhesions such as may be present following pleural effusion (this can be 
avoided if the patient is fluoroscoped to observe movement of the diaphragm 
prior to recommending the procedure) 

c The tone of abdominal muscles may be a factor Lax muscles do 
not suppoit a continuous intra-abdominal pressure necessary to elevate 
the diaphiagm 

4 Permanent paralysis of the hemidiaphragm may occur following 
phi enemphi axis Reports on the incidence of this vary from 6 to 20 per 
cent As a result of permanent paralysis of the hemidiaphragm, I have 
seen in postmoitem examinations, atrophied muscle almost as thin as 
oidinary paper It is therefore quite obvious that in crushing the nerve, 
care should be exercised so that permanent injury to the nerve does not 
result This is, however, easier said than done, as there is no instrument 
which gauges the amount of pressure necessary to crush the nerve This 
IS detei mined solely on the previous experience of the surgeon 

As a primal y definitive procedure, phrenic nerve operations were com- 
paiatively seldom used at Fitzsimons Army Hospital (Table I) The 
majority of the 518 cases of phrenic nerve paralysis since 1946 were per- 
foimed as adjuncts to pneumoperitoneum to obtain further rise of the 
diaphiagm My own experience with phrenemphraxia exceeds the total 
number done at this hospital in the past decade I shall never forget the 
yeais when lesidents in a sanatorium wagered on who could excise the 
longest piece of phrenic nerve Those were the days of phrenic exeresis 
01 phrenicectomy Aside from the resulting severely atrophied hemidia- 
phragm to almost parchment paper thinness, a far worse complication is 
the development of paradoxical respiration which usually follows when 
collapse procedures such as thoracoplasty are performed on the contra- 
lateial side It is therefore not surprising that operations on the phrenic 
neive weie dropped at Fitzsimons Army Hospital in 1953 
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The expeijence Fitzsimoiis Aimv Hospital in the oveiaJl manage- 
ment of pulmonaiy tubeiculosis points to the impoitance of chemotheiapy 
and suigical excision of lesiduals as the piincipal weapons employed to 
combat the disease Aftei adequate use of anti-tuberculosis diugs in com- 
binations sucli as SM-PAS, SM-INH, SM-INH-PAS, INH-PAS, SM-VM, 
etc, usually aftei six to eight months, laiely longei, lesiduals of pulmo- 
naiy lesions levealed by oidiiiaiy posteio-anteiioi i oentgenogi ams, lamino- 
giams and/oi bionchogiams, aie excised The amount of diseased lung 
lemoved is usually go\ eined bv the extent of the lesiduals and pulmonaiy 
leseive the patient has as shown bv exteinal and internal pulmonaij'^ func- 
tion tests The above, in biief, is the master plan of tieatment of pulmo- 
naiv tubeiculosis at Fitzsimons Army Hospital in the past two years 
In Table II aie the statistics deiived fiom patients treated to the inactive 
stage at this chest centei since 1952 Unfoi Innately, our leseaich files do 
not go faithei back than 1952 It is most inteiesting to note that only 
1 1 pel cent of 431 patients who became well in 1952 weie managed with 
bed lest alone Since then all patients leceived chemotheiapv in addition 
to lest Fuitheimoie, it is sinking to see that in 1952, 53 6 per cent of 
the patients weie managed by chemotheiapy and tempoiary collapse, this 
figuie dropped to 28 pei cent in 1952 and to nothing m the past two years 
Note also that the numbei of patients who weie tieated with chemotheiapy 
alone and with diugs plus suigeiy in 1952 inci eased loughly by 250 per 
cent 

We would like to point out that the discoveiv of pulmonaiy tuberculosis 
in militaiy peisonnel is piobabl}’’ much eailiei than in most civilian popu- 
lations The availability of pievious chest films from induction centei s and 
routine i oentgenogi ams fiom outlying militaiy installations, as well as 
pievious medical lecoids, aie distinct advantages in the final decision of 
therapy of each individual patient Theiefoie, in the gieat majoiity of 
our patients, we aie able to deteimine the duiation of the disease piocess 
Eaily discoveiy and the lelatively shoit morbidity of pulmonaiy tubercu- 
losis enable us to attain the many "cuies” in oui hospital by the use of 
chemotheiapy alone and/oi suigical excision Tempoiaiy collapse pio- 
cedures have not been used in the oveiall planning of theiapy of pulmonary 
tuberculosis m the past thiee yeais at Fitzsimons Army Hospital 

SUMMARY AND CONCLUSIONS 

1 The use of tempoiaiy collapse procedures — artificial pneumothoiax, 
pneumoperitoneum and phrenic nei ve opeiations was leviewed 

2 Artificial pneumothoiax and phrenic neive paialysis aie considered 
obsolete piocedures 

3 Reversible collapse piocedures— pneumotherapy and phrenic nerve 
paralysis, are no longer considered as piimary and/oi definitive procedures 

4 If, after the adequate use of anti-tuberculosis drugs, cavitary lesions 
are caseo-nodose residuals which aie potentially dangerous to relapse re 
mam, surgical excision is the procedure of choice 
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5 Pneumoperitoneum may be used only as a last lesoit in far advanced 
cases Avhen, after adequate and piolonged chemotheiapy, suigical excision 
of cavities and/or seiious lesiduals cannot be pei formed because of seiious 
impaiimeiit of pulmonaiy function In those raie patients in whom chemo- 
theiapy cannot be used because of seveie toxicity, pneumopei itoneum may 
be consideied 

RESUMEN 

1 Se levisa el uso de piocedimientos de colapso tempoial (neumotorax, 
neumopei itoneo y opeiaciones del fiemco) 

2 El iieumotoiax aitificial y la paralisis del frenico se consideian pio- 
cedimientos anticuados 

3 Los piocedimientos de colapso leveisible — neumoterapia v paialisis 
del fiemco — no se consideran ya como piocedimientos piimarios o 
definitives 

4 Si despues del uso adecuado de las diogas antitubeiculosas las lesiones 
cavitaiias son caseo-nodosas lesiduales que son potencialmente peligiosas 
poi las lecafdas, el piocedimiento de eleccion es la excision quiiuigica 

5 El neumopei itoneo puede usaise solo como ultimo lecuiso en cases 
exti emadamente avanzados cuando, despues de adecuada y prolongada qui- 
mioteiapia no se puede hacer de las cavidades y hay contraindicacion a la 
ciiugia poi insuficiencia respiratoiia En casos en que la quimiote rapia 
no puede usaise poi seveia toxicidad el neumopei itoneo podiiaconsideiaise 

RESUME 

1 L’auteur passe en levue les piocedes de collapsotherapie temporaiie 
(pneumothorax aitificiel, pneumopei itoine, mteiventions sui le nerf phre- 
nique) 

2 II considere le pneumothorax aitificiel et la paralysie phrenique com- 
me des moyens perimes 

3 Les methodes de collapsus reveisible, pneumothorax et paialysie du 
nerf phrenique, ne sont plus consideiees comme des moyens a utilisei 
d’emblee et a action indiscutable 

4 Si, apres emploi coriect des medications antituberculeuses, les lesions 
cavitaires constituent des lesidus caseonodulaii es qui sont un potential 
dangereux de rechute eventuelle, I'exerese chirurgicale est le precede de 
choix 

5 Le pneumopei itoine peut etre utilise en dernier ressort seulement, 
dans les cas ties avances, loisque, apres chimiotherapie correcte et pro- 
longee, I’exerese chiruigicale des cavites et des lesions lesiduelles giaves 
ne peut etre pratiquee pai suite de trouble giave de la function pulmonaiie 
Dans ces cas limites pour lesquels la chimiotherapie ne peut etre utilisee 
a cause de leactions toxiques qu’elle provoque, le pneumoperitoine peut 
etre pris en consideration 

ZUSAMMENFASSUNG 

1 Die Anwendung von temopaien Kollapsmassnahmen kunstlicher 
Pneumothoiax, Pneumoperitoneum und Operationen am Nephren wur- 
den besprochen 
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2 Der kimslliche Pneumoihoi n\ und die Lahmung des Zwei chfellnerven 
werden als veialiete Massnahmen angesehen 

3 Reversible Kollapsmassnahmen — Pneumotheiaphie und Lahmung des 
Zweichfellnei vcn werden nicht mehr als piimaie und/odei definitive 
Massnahmen angesehen 

4 Wenn nach dem adaequaten Gebiauch von aiitituberkulosen Medi- 
kamenten kaveinose Vei.indei ungen zu kasig-knotigen Restzustanden 
weiden, die eine potentielle Gefahr zum Rezidiv behalten, ist die chuiui- 
gische Excision das Veifahien der Wahl 

5 Das Pneumoperitoneum lasst sich nur als letzte Moghchkeit bei weit 
fortgeschiittenen Fallen anvenden, sofein nach adaequatei und lang- 
daueindei Chemotheiaphie die chnuigische Entfeinung von KaAeineii 
und/odei erheblichen Restheiden nicht eifolgen kann wegen eiheblichei 
Schadigung dei Lungenfunktion In solchen Fallen, in denen die Chemo- 
teiaphie nicht zum Einsatz kommen kann infolge schweiei Toxizitat, kann 
das Pneumoperitoneum in Ei wagung gezogen weiden 
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CARDIOVASCULAR DISEASES 


The Application of Hypothermia in the Correction 
of Cardiovascular Lesions 
A Study of 140 Cases 

EDWARD J JAHNKE, JR , MAJOR, MC, USA 
Washington, D C 

The concept of lower mg bodj'^ tempeiatine as an adjunct to surgical 
theiapy is not new In a minoi way, it has been frequently used to pio- 
duce temporal j'’ tissue insensitivity for incision and drainage of abscesses 
It has also been applied to deciease toxicity in patients with non-viable 
extremities who could not toleiate the insult of a majoi surgical amputa- 
tion Despite these uses, its value has been at best, insignificant Recently, 
howevei, with the great impetus created by the successful correction of 
previously hopeless caidiovasculai lesions, the potential value of hypo- 
thermia has been reassessed Its ability to deciease metabolism and 
thereby permit extended periods of circulatory arrest represented a poten- 
tial approach to surgery within the cardiac chambers Much work both 
experimental and clinical, has been accomplished during the last several 
years From this, hypotheimia emeiged as a useful tool with application 
in surgery both inside and outside the heart This report will present our 
approach to the problem of hypothermia as to first, effects, second, technic 
and third, clinical application 

Ejects of Hypothei mia 

Though hypothermia can extend over a considerable range of tempera- 
ture variation, this presentation will be concerned with experimental and 
clinical observations, made during total body cooling from 37 to 24 degrees 
centigrade It is well documented that the fundamental effect of hypo- 
thermia is reduction of the rate of metabolism in all body systems This 
rate of metabolic slowing is almost linear to approximately 24 degrees 
centigrade where response is less than 50 per cent of normal Associated 
with this change are other physiologic alterations which are equally im- 
portant Among these might be mentioned the deciease in heart rate, 
stroke volume and cardiac output which result in systemic hypotension 
and are accompanied by a generalized vasoconstriction There is a rise in 
blood oxygen saturation which probably reflects decreased utilization and 
dissociation The respiratory rate falls and may eventually cease If not 

From Thoracic Surgeiy Seivice, Waltei Reed Aimy Hospital, Washington 12, D C 

Piesently at San Antonio, Texas 
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ciclGgiiritGlv suppoi ted, this c<ni icsull in sgvgig mcttibolic dGi anffcrnGnts A 
piopfiGssnc nGiiiogGiiic dGpiGssion is also obscived and may be lesponsible 

foi some of the seiious caidiac iiieprnJaiities encounteiecl in deep hypother- 
mia 

In addition to these efTects of Inpotheimia, manv of which aie of value 
in laiious siiig'ical situations, tlieie aie also seieial inheient and ever 
piesent dangeis Thev aie fiist, the onset of sig’nificant caidiac rhj’thm 
distuibances and second, the development of postopei ative hemorihagic 
tendencies 

We have obsei ved vaiious t\ pes of caidiac ii legulaiities The occasional 
incidence of supiaventiiculai tachvcaidia oi wandeiing pacemakei cannot 
be attiibiited to cooling pei se since thev aie just as likelv to occui in the 
noimotheimic individual undei going caidiac suigeiy On the othei hand, 
atrial fibi illation and, the nioie seiious, ventiiculai fibi illations are defi- 
nitely associated with the cooling piocess Though some obsei veis have le- 
poited atiial fibi illations in appioximatelv 50 pei cent of patients, oui in- 
cidence has been insignificant and onh noted in patients earned below 26 
degiees centigiade These, howevei, will leveit to a noimal sinus ihythm 
on lewaiming 

Ventiiculai fibi illation, though a constant concern, has occiiried in 
only seven of 140 oi an incidence of 5 pei cent In two it developed dining 
anesthesia induction The lemaining five weie secondaiy to manual oi in- 
stiumental manipulation of the heait Its cause has been vaiiously asciibed 
to a loweiing of the mvocaidial thieshold due to cold itself, a sudden change 
in blood pH, eithei acidosis oi alkalosis, a i eduction of seium potassium 
level 01 a neiuogenic depression and imbalance Regardless of etiology, 
we have found that slow cooling combined with hypei ventilation and gen- 
tle caidiac manipulation have kept the incidence at a minimal level In 
our hands, conveision of a fibrillation occui iing dining induction in a pa- 
tient with a laige left to light shunt has been a hopeless task despite all 
types of heioic measuies In all othei instances, it has been possible to 
reconveit the heait by a combination of manual caidiac compiession and 
electiical shock No type of diiig theiapy has been employed Occasion- 
ally a patient in deep hypotheimia may have to be lewaimed to 26 degrees 
centigrade for conversion Howevei, this can be lapidly accomplished by 
constant flushing of the thoiacic cavity with waim saline solution 

The second danger of hj^potheimia, the development of postopei ative 
bleeding tendencies, in oui experience has represented more of a potentia 
than actual hazard In the experimental animal, platelets are consistently 
reduced in significant numbers but we have never been able to adequate y 
substantiate this in man In oui opinion, the most important deterren o 
postoperative hemorrhage is to delay closuie of the wound until the pa 
tient IS suflficiently rewarmed to return the blood pressure to relative y 
normal limits Three of our patients have had significant bleeding , an in- 
cidence of 2 1 per cent Two were successfully managed by thoracentesis 
One required le-exploration at which time numerous blood clots were re- 
moved but no active bleeding was encounteied 
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Fiom this bnef discussion of the majoi effects oi hypotheimia, its po- 
tential clinical application in vaiious caidiovasculai and othei suigical pio- 
ceduies can be appieciated If caiefully administeied and cognizant of the 
complications, with legaid to then pievention and tieatment, its value will 
fai outweigh its iiiheient dangeis This is paiticularly tiue when total 
bod}’’ cooling is used in closed caidiac pioceduies oi in non-cardiac opera- 
tions in geneial 

Technic 

The technic employed in hypotheimia is not difficult Pieopeiative medi- 
cations aie the same in type and dose as those piesciibed in the noimo- 
theimic individual Following induction, a constant lecoidmg esophageal 
01 lectal theimocouple is inseited A femoial aiteiy is catheteiized and 
the aortic piessuie measuied thiough a stiain gauge The electiocardio- 
giam and electi o-encephalogi am aie continuously lecoided Foi the in- 
foimation of the suigeon, the pi essui e-pulse contoiu and the electi ocardio 
glam aie always visible on a monitoiing oscilloscope 

The actual cooling piocess is not staited until the patient is in third 
stage anesthesia A i ef i igei ating fluid is cii ciliated thiough a special lub- 
bei mattiess placed undei the patient This mattiess can suiiound the 
trunk, aims and legs similai to a sleeping bag Fluid containing tubes run 
to a tempeiatuie contiol unit and in this mannei, it is possible to use the 
same equipment foi both cooling and lewaiming 
It IS impoitant that shiveiing be pi evented This is accomplished by 
maintaining sufficient depth of anesthesia oi by admimstei ing small doses 
of cuiaie when it is first noted Shiveiing will not only counteract the 
effect of the lefiigeiant but will actually cause the tempeiatuie to use 
It also increases oxygen consumption which we believe has a detrimental 
effect on the hypotheimia patient 

We have noted that oui method of cooling is slowei than other leported 
technics To lower the temperatuie from 37 to 28 degiees centigiade may 
lequire from one to thiee houis depending on the size of the individual and 
the amount of left to right shunt present Most rapid cooling occurs in the 
non-cardiac patient oi in the cardiac patient with no shunting defect 
Nevertheless, we piefer the slowei method since it is felt to be in part 
responsible for our low incidence of ventiicular fibi illation In this same 
legard, we believe it is essential that the suigical team be on hand duiing 
induction and cooling to peifoim any emeigency piocedure indicated 
should a serious caidiac aiihsffhmia develop 

Cooling IS discontinued when the patient’s tempeiatuie is appi oximately 
two 01 three degrees above the desiied level This amount of additional 
fall can be anticipated The mattress is then allowed to fall to the sides of 
the operating table so that as much or as little of the patient’s body, nec- 
essaij'' for the operative incision, can be exposed 
In those patients lequiring open caidiac procedures, hypei -ventilation 
is canned out for five minutes prior to circulatory occlusion This keeps 
the patient in a state of respiratoiy alkalosis and possibly lowers the inci- 
dence of ventricular fibi illation Duiing the period of circulatory arrest. 
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ventilation k dwcontinued and (he lunp:'; are allowed to collapse With 
1 estoration of blood tlow\ lew'aiminpr is bepriin and, anesthesia wase, the 
patient can be earned on owpen alone 
W^oiind closiiie is delayed until the lecoided blood pressuie is wathin 
1101 mal limits This is felt to be the most significant factor in preventing 
postopeiative hemoiihage The patient is not sent to the lecoveiy loom 
until spontaneous lespiiation is adequate and the body tempeiature is be 
tw'een 33 and 3^ degiees centigiade 

Chmcdl Apphcation nf Hypotho mm 

Duiiiig the last thiee veais w'e have employed hj-^pothermia in a variety 
of caidiovasculai conditions These can be divided into tw'o categories, 
fiist, caidiovasculai pioceduies peifoimed w'lthout cii dilatory occlusion 
and second, dnect vision caidiac opeiations peifoimed under complete 
ciiculatoiy airest Oui expeiieiice wuth 140 such cases w'ould indicate 
that in ceitain instances the technic is of unquestioned value In othei 
cases, it has viitue but is not essential Finally, in some anticipated pio 
ceduies, in oui opinion, it should not be employed at all (Table I) 

Closed Cai dmvascvlai Opeiaiions 

One bundled tw'elve caidiovasculai opeiations foi a vaiietv of condi- 
tions have been peifoimed undei hvpotheimia without ciiculatoiy occlu- 
sion The outcome was fatal in eight instances , an overall moitality rate of 
7 1 pel cent The collected moitality late wms only 2 6 pei cent since five 
of the patients died dining the postopeiative peiiod of conditions uni elated 
to hj'^potheimia Thus all deaths occuiiing wuth hypotheimia foi closed 
caidiovasculai pioceduies w'eie due oi related to the development of se- 
iious ihythm distuibances (Table II) 

Thiee infants wuth the Tetiology of Fallot had Blalock-Taussig opera- 
tions peifoimed undei hvpotheim a of 30 to 32 degiees centiigrade The 
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prime consideration for its use was to improve oxygenation in these se- 
verely cyanotic patients We were impressed that the resultant decreased 
metabolism and oxygen utilization did improve the patient’s coloi There 
was also a significant lowering of the heart rate which greatly facilitated 
dissection and establishment of the anastomosis Since one of our main 
indications for suigery was a lapidly rising hematocrit with its potential 
hazard of secondary thiombosis, we felt the thiombocytopenic accompany- 
ing cooling would also be of theoretical benefit Excellent results were 
obtained in each case Most of our patients with this malformation are 
doing well and are awaiting the advent of a safe extracorporeal circuit 
which will permit intracardiac correction of the defects For those who 
do require a shunting procedure, however, we believe hypothermia has 
definite virtue This is especially true in the infant under two years of 
age where surgery at normothermic levels carries a considerable risk 
Two patients were opeiated upon with the erroneous diagnosis of val- 
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vului pulmonuiy stenosis At ihoiacotomy the lesions weie found to be 
infundibulai Both patients weie earned at 31 degiees centigiade Closed 
infundibulectomies weie peifoimed and in each instance ventiiculai fibnl- 
Itilion occuiied while biting" out sections of the obstiucting myocai diuin 
Manual caidiac compiession supplemented by electiical shock lestoied a 
1101 mal sinus ihythm and the patients made uneventful recoveiies We 
believe this complication ^^as caused by the stimulation of tiauma on a 
heait whose thieshold was lowered by cooling Oui piesent pohej' in such 
cases is to peifuse the coionaiies with neostigmine, occlude the inflow 
tiacts and excise the obstiucting myocnichum thiough an open light ven- 
tiiculotomy ’ The body tempeiatuie is kept at 28 degrees centigrade to 
allow at least eight minutes of occlusion Ultimately, howevei, hypothermia 
will undoubtedly be sui planted bv the aitificial ciiculation in this type of 
patient 

Theie weie 36 patients with patent ductus aiteiiosus opeiated upon 
undei hj'potheimia of 30 to 32 degiees centigiade Cooling was used for 
two pui poses, fiist to quiet a laige, actne and lapidlv beating heait and 
second, to help sustain those patients nho weie consideied pool suigical 
1 isks because of pulmonai y hypei tension The i esults ivei e gi atifying In 
the patients wuth seyeie tachycaidia, the opeiative field ivas noticeably 
quiet and division and sutuie of the ductus gieatly facilitated Among 
the poor iisk patients with pulmonaiy hypei tension, tivo deaths occuiied 
Fatal fibiillation duiing induction developed in a thiee-yeai-old child ■with 
a large ductus, pulmonaiy hypei tension and inteiatiial septal defect A 
second child ivith a laige ductus and left pulmonaiy aiteiy hypoplasia 
began fibiillating duiing dissection of the lesion Conveision ivas accom- 
plished but an effective legulai cardiac conti action could not be sustained 
These results have made us shy aivay fiom hypotheimia in othei similai 
patients Cooling is now' limited to those w'ho have tachjmaidia sufficient 
to cause myocai dial stiain oi to inteifeie w'lth the technical aspects of sui- 
geiy 

Total body cooling has been employed in 13 of the last 40 coaictations of 
the aorta The specific indications w'ei e fii st, coai ctations in infants undei 
t-wo yeais of age, second, lesions associated w'lth extensive aneuij'smal 
dilatation of the aoita or inteicostals and thud, coaictations in patients 
with known myocai dial damage In infants w'heie it is unceitain whethei 
the collateial circulation is sufficient to allow piolonged occlusion of the 
aorta without subsequent lenal or spinal coid damage, hypotheimia of 30 
to 32 degiees centigiade piovides this desiied safety factor in addition to 
quieting a usually ovei active heait It also appears to dimmish the laiyn- 
geal edema occasionally seen aftei endotracheal intubation in infants 
Massive aneurysmal dilatation of the aorta and collateial mtercostals is 
fiequently obseived and may be so extensive that lesection of the coarcted 
segment is not attempted With hypothermia, dissection of these papei 
thin areas is aided because of the i educed head of piessuie in the vesse 
Similarly, hemorihage following an inadveitent laceration is less extensive 
and more easily controlled One patient opeiated upon had a coaictation 
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and a pievious significant coionary occlusion and myocaidial infarction 
The lationale foi the use of hypotheimia was to deciease the heait late, 
stioke volume and caidiac output and theieby lelieve the acute insult to 
the niyocaidium caused by cioss clamping the aorta The 13 patients 
cooled foi the stated reasons had the coaicted segments successfully re- 
moved with uneventful postoperative courses 

Theie were 26 patients with aortic aneurysms, both thoracic and abdom- 
inal, and aortic occlusive disease who weie cooled to the same degree as 
lust mentioned Hypothermia proved of value in aiding the dissection, 
deci easing blood loss and permitting extended periods of aoitic occlusion 
without neurologic damage The thoracic aorta could be safely obstructed 
foi one hour and the abdominal aorta for twice that time Three of these 
patients developed extensive postoperative bleeding Two responded to 
thoi acentesis, however, the third required re-opeiation for evacuation of 
blood clots With these exceptions the overall results were excellent and 
no other complication, which could be attributed to hypothermia, was en- 
countered 

One patient with a large sinus of valsalva fistula was unsuccessfully 
treated During attempted closure of the lesion, ventricular fibrillation 
occurred This was converted and without further attempts at fistula 
closure, the patient was sent to the recovery ward Six hours later the 
ai 1 hy thmia recur i ed and i esulted in death This complication was believed 
due to operative interference with the coronary circulation rather than the 
use of hypothermia However, further knowledge of this lesion as regards 
its pathologic anatomy would indicate that hypothermia will not be ade- 
quate to permit its successful obliteration The necessary surgical pro- 
cedure would appear to depend upon the safe application of an extracor- 
poieal circuit 

One patient with a transposition of the great vessels was operated upon 
undei hypothermia of 30 degi ees centigrade The basis for its application 
was the same as that already presented for the cyanotic tetrology of Fallot 
The infant was severely ill, cyanotic and had a hematociit of 84 The pro- 
cedure described by Bafl^es,- in which the inferior vena cava is transposed 
to drain into the left atrium and the right pulmonary vein is anastomosed 
to the right atrium, was employed The result was most gratifying There 
was marked lessening of the cyanosis and the hematocrit at the time of 
discharge had fallen to 57 A venous angiocardiogram through the fe- 
moral vein demonstrated adequate function of the operative repositioning 
of the cava and pulmonaiy vein Until more complete and safe corrective 
operations aie available, the Baffes procedure performed under hypother- 
mia seems to greatly improve these unfortunate individuals 

Total body cooling also appeared to have application in the cirrhotic pa- 
tient requiring a portacaval shunt It was believed indicated when liver 
function was so depressed that surgery at normothermic levels was con- 
traindicated The cooling not only decreased the amount of anesthetic 
agent administered but, by lowering liver metabolism, lessened the possi- 
bility of postoperative hepatic failure 
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One patient with chionic jaundice, lecuirent hematemesis and hver 
failure had a diiect end-to-side poitacaval shunt established under hypo- 
theimia of 30 degiees centigrade This individual would most certainly 
ha\e gone into hepatic coma under noimal operative conditions Hypo- 
thermia piovided the needed safety factoi to cany the patient success 
fully thiough the significant anesthetic and opeiative insult imposed on 
an already seveielv damaged liver 

This technic has ofiTeied hope to additional patients who foimeilj weie 
denied the possible advantages of the shunt operation With further appli- 
cation it may even lowei the postoperative moibidity in those patients 
with less severe hepatic changes 

The remaining 30 patients in the categoiy of cardiovascular lesions re- 
paired undei hypothermia without cnculatory occlusion had vaiious types 
of intiacianial aneuivsms and vasculai malformations The application 
of total body cooling in these individuals was predicated upon its effect in 
deci easing cerebial edema both dining and aftei opeiation and in al- 
lowing short peiiods of ceiebiovascular occlusion Clinically, it has proved 
efficient in the former However, in the latter regard, periods of six to 
eight minutes of occlusion aie insufficient to adequately perform the sur- 
gery required New technics of hvpotheimia, at piesent being studied, 
should meet these expanded requiiements 
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Open CoA diac Opei ations 

The second major categoiy of patients undei going hypothermia were 
those on whom open cardiac opei ations weie peifoimed during complete 
circulatoiy interruption These included pulmonaiy valvular stenosis, 
pulmonary aortic window and interatrial septal defect The obvious in- 
dication for body cooling was to permit temporal y cessation of blood 
flow and assure an accurate and complete lepair of the defect by direct 
vision in an open and relatively dry heart There weie 28 patients treated 
with foul deaths (14 2 pei cent) Ventriculai fibrillation developed in 
two patients (7 1 per cent) Both succumbed and aie included in the 
deaths just mentioned The arrhythmia had its onset during induction 
in one patient and during cardiac manipulation m the other (Table III) 
In contradistinction to the group of patients in whom the circulation was 
not occluded, where all deaths were related to arrhythmia, only half of 
the deaths in the open heait group could be attributed to this cause 

We believe the direct open attack on the stenotic pulmonaiy valve is 
supeiioi to the closed valvulotomy and our last 11 patients were handled 
m this mannei Initially, hypotheimia of 28 degiees centiigiade was used 
but expel lence has shown that this depth is not lequiied We have stead- 
ily decreased the amount of cooling to our piesent figuie of 32 to 33 de 
grees centigrade Since the open poition of the opeiation can be peifoimed 
in less than thiee minutes, it is assumed the proceduie could be safelv 
done in a normothermic individual Nevertheless, we have been leticenl 
to lehnquish the last several degrees of cooling because of the piotection 
they piovide should a situation be encounteied that would take over three 
minutes to resolve 

There are several points of inteiest regarding surgical technic To ob- 
tain a dry operative field, it is not necessary to occlude both inflow and 
outflow tiacts Obstruction of the cavae is sufficient An emboli in the 
unobstructed pulmonaiy artery has not presented a problem This tech- 
nic has been of particular benefit in the small infant where cioss clamping 
the outflow tracts markedly constiicts an already tiny operative field It 
IS important that the pulmonary artery be opened as close to the valve 
as possible and the commissures be incised to the annulus Finally, a 
finger or laige hemostat should be passed into the ventiicle to be certain 
no associated infundibular stenosis is present 

There has been no moibidity or moitality connected with this proce- 
duie The results have been excellent and postopeiative catheterization 
has revealed right ventricular pressures to be normal or nearer normal 
than those obtained following closed valvulotomy 

One patient with a massive pulmonary aortic window was operated 
upon under hypothermia of 28 degiees centigrade Duiing division and 
sutme of the lesion, ventiiculai fibi illation occuired The total period 
of vascular stasis was 12 minutes Manual caidiac compiession was car- 
ried out for almost six houis and only discontinued when the heart failed 
to show evidence of electiical activity This patient presented a lesion too 
extensive to be properly managed undei hAiiothermia An adequate recon- 
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stiuction of the gieai vessels could not be completed withm the eight min- 
ute safe peiiod A small defect well out on the outflow tract could 
undoubtedly be successfully managed Howevei, since it is almost impossi- 
ble to deteimine pieopeiatively the size of a window, especially \vith re- 
gard to its pioximal extent and possible valve involvement, it would seem 

that lepaii should be attempted onlv if an extiacoipoieal circulation is 
available 

Ihe final gioup of patients to be discussed aie those with mteiatrial 
septal defect Though manv opeiative pioceduies have been devised to 
lepaii this lesion, oui expeiience with the closed heait piocedures, with 
the exception of atiioseptopexv, has been discoui aging Yeiy small secon- 
dary defects aie often impossible to locate with the blindlj’^ palpating finger 
and aie theiefoie incomplete! v closed oi missed entiielj'^ Seveial external 
lepaiis peifoimed on a gieatly distended and wildly beating heait have 
torn thioiigh dm mg siugeiy oi in the eailv postopeiative peiiod For 
these leasons, plus the belief that theie is no substitute foi diiect vision, 
we have lelied on IrsTiotheimia and an open heait to lepaii the last 16 
defects 


The patient is cooled to appioximatelv 28 to 30 degiees centigrade 
and the light atiium digitallv exploied Both inflow and outflow occlusion 
aie employed Thiee things %veie paiticulaiB' impiessive at caidiotomy 
Fust was the high incidence of secondaiy defects which could not be pal- 
pated Second was the film tissue -which constituted the rim of the de- 
fect and gave substance to the sutuie closuie Thud was the facility with 
which tiansposed veins could be lepositioned into the left atiium Feai 
of an embolism was consideiable Howevei, this complication was usu- 
ally avoided by allowing the left heait to fill bv spillovei fiom the light 
befoie the final sutuie in the defect was tied Significant air was tiapped 
in the coionaries in one patient Approximately one hoiii of inteimittent 
caidiac compression was lequiied to establish an effective normal ihjd;hm 
The patient was comatose foi five days but has subsequently made a com- 
plete recovery 

Thiee deaths occuired in the senes giving an oveiall moitality rate of 
18 6 pel cent However, this figuie becomes less significant when one con- 
siders the type lesions involved Theie were 12 patients with septum se- 
cundum defects, all successfully lepaired without mortalit 5 '^ In two in- 
stances a septum primum defect was encounteied In one patient, the ex- 
tent of the defect and the suiiounding lelationships weie misintei preted 
during suture The condition was corrected but the delay was sufficient 
to pioduce irieveisible myocaidial damage The second patient did well 
except for a temporal y paitial heart block postopeiativelv Therefoie the 
mortality rate with primum defects was 50 pei cent Siugeiy was also 
attempted on two patients with atrioventriculaiis communis lesions One 
died of caidiac arrhythmia duiing induction In the second patient, the 
defect including the deformed mitral valve was lepaiied but on restoring 
the circulation an effective cardiac conti action could never be established 
The mortality rate was 100 per cent Fi om these figuies it would appear 
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that hypotheimia can be consideied adequate foi the successful collection 
of all secundum defects and possibly piimum lesions Repaii of the com- 
mon atiioventiiculai canal with its associated valvular deformities will 
lequiie additional time which can best be obtained by employing a pump- 
oxygenator system 

SUMMARY 

A study was made of 140 patients who weie operated upon undei hypo- 
theimia foi caidiovasculai lesions One hundred twelve had the opera- 
tions perfoimed without occlusion of the ciiculatory system Of eight 
opeiative deaths, only thiee could be diiectly i elated to the body cooling 

Open cardiac pioceduies weie peifoimed in 28 instances with complete 
ciiculatoiy aiiest foi peiiods vaiying fiom two to 10 minutes Of foui 
opeiative deaths thiee weie associated with hypotheimia 

RESUMEN 

Se estudiaron 140 enfeimos opeiados bajo hipotermia por lesiones cardio- 
vasculaies 112 sufiieion sus opeiaciones sin oclusion del sistema circu- 
latorio De las ocho mueites opeiatoiias, solo ties podrian tener relacion 
con el enfiiamiento directamente 

Se realizaion 28 opeiaciones a corazon abierto con paro circulator lo 
vaiiando de 2 a 10 minutos De cuatio muertes opeiatorias, tres estuvieron 
asociadas a la hipoteimia 

RESUME 

L’auteui lappoite une etude de 140 malades operes sous hypothermie 
pour des lesions caidiovasculaiies 112 subiient des interventions sans 
ariet du systeme ciiculatoiie Sui les 8 morts opeiatoires, trois seulement 
peuvent etre liees diiectement au refioidissement 

Des interventions a coeui ouveit fuient pratiquees dans 28 cas avec 
arret complet de la circulation pendant des laps de temps allant de 2 
a 10 minutes Sur quatie moits operatoires, tiois fuient imputables a 
I’hypotheimie 

ZUSAMMENFASSUNG 

Es Will den 140 Patienten unteisucht, die wegen caidiovasculai ei Vei- 
andei ungen untei Hypothermie opener t wuiden Bei 112 wurden die 
Eingiiffe voigenommen ohne Veischluss des Kieislaufes Von 8 opeiativen 
Todesf alien konnten nur 3 in diiekte Beziehung gesetzt werden zu der 
Unteikuhlung des Koipeis 

Eingiiffe am offenen Herzen wuiden in 28 Fallen voigenommen mit 
vollstandigem Kreislaufstillstand fui Zeitabschnitte, die zwischen 2 und 10 
Minuten lagen Von 4 opeiativen Todesfallen standen 3 in Veibindung mit 
del Hj'-potheimie 
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Successful sulijriCfi] closuie of <in atudl septal defect was first performed 
by Bailey ' in January, 1952, employing the method he teims atrio-septo 
pexy Cohn- in 1947 had lepoited lesults of the fiist experimental clo- 
suie of defects in the atiial septum, and only a year latei Murray"* re- 
ported the fiist attempt at lepaii in a 12-yeai-old child by appioximating 
the anterior and poster loi atrial walls in the region of the septum While 
eaih -post-operati\"e evaluation of this case was optimistic, cardiac cathe- 
terization 14 months post-opeiativelj’’ bj' Keith and Forsyth^ demonstrated 
a substantial left-to-right shunt and significant pulmonary hypertension 
with one episode of cardiac failuie dining this period 
Within two years of Bailey’s first successful closure by atrio-septo-pexy, 
three other techniques of successful surgical correction of this relatively 
common congenital cardiac defect weie reported in the literatuie Sondei- 
gaaid'"’ in Denmark and Bjoik and Ciafooid® in Sweden introduced the 
method of ciicumclusion Gross" applied a prosthesis of rubber or woven 
nylon to the right atrium and closed the defect through this "atiial well ” 
Lewis'' and Swan”, employing hj^pothei mia, were the first to work in an 
open heart under direct vision, although later Lillehei*” “ and Cooley and 
Kuklni’- inrtiated the use of an extracorporeal circulation 

To evaluate the results of surgical closure of the various types of atrial 
saptal defect by the several techniques listed above and to attempt to 
define present indications and contraindications foi closure are the pur- 
poses of this communication 

Methods avd Mateiial 

The literature for the years 1954 through 1956 inclusive was reviewed 
Each series of cases of atrial septal defect submitted to surgery and 
reported in the literature was tabulated Criteria for appraising results 
ot surgery were established prior to undertaking the study, and the out- 
come of every case tabulated from the literature was critically evaluated 
according to these standards, which included 

Good — Complete closure of defect proved by post-operative cardiac 
catheterization, and/or uncomplicated clinical post-operative course 
with regression or complete loss of symptoms General clinical 
impression that defect was completely closed 
Fair — Some residual interatrial shunting of blood proved by post-op- 
erative cardiac catheterization, and/or clinical impression that a 
small residual shunt existed following surgery although there was 

’■Thud Piize, 1957 Essay Contest, Ameiican College of Chest Physicians 
-'‘Department of Pediatiics, University of Minnesota Medical School 
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definite clinical evidence of benefit fiom opeiation 
Pool — Large lesidual interatrial shunt pioved by post-operative cardiac 
cathetei ization, and/or lack of significant impi ovement on postopera- 
tive clinical evaluation 

On the basis of embiyological and post-mortem findings, atrial septal 
defects historically have been separated into two groups, the ostium 
primum defects and the ostium secundum defects This division has 
been made pui ely on location, the primum type being lower in the septum 
and adjacent to the atiioventriculai valves and ventrieulai septum, while 
the secundum defect is commonly highei in the atiial septum in the legion 
of the foramen ovale oi posterioi to this landmark 

Recent surgical and pathological investigations^® have brought to 
light the fact that the ostium primum defect is nearly always associated 
with a cleft mitial valve As Figuie 1 demonstiates, this lesion diffeis 
only slightly fiom the complete persistent atiio-ventriculans communis, 
in which the low atrial septal defect is associated with a high ventiicular 
septal defect and a five-cusped common atiio-ventiiculai valve 

Biandenbuig and DuShane^® estimate that 10 to 15 pei cent of all 
cases of atiial septal defect aie of the atrio-ventiicularis communis vaii- 
ety While the mean age at death in the complete form is only 10 months, 
patients with partial type commonly reach adult life, many with only the 
mildest of symptoms Though the mitral valve is incompetent anatomi- 
cally, a significant piopoition of patients give no hemodynamic evidence 
of mitral reguigitation 



FIGURE 1 Peisistent atiio-ventiiculans communis A Complete foim The defect 
m the atiial and ventnculai septa is visualized Both atrio-venti icular valves are 
cleft, the leaflets in leahty fonning a five-cusped common atiio-ventiiculai valve A 
bale aiea of musculai lentiiculai septum is seen foiming the infeiioi margin of the 
defect B Paitial foini Onlv the mitial valve is cleft The inseit demonstrates the 
technique foi lepaii of the vahmlai defoimity (From Coolev, J C Kiiklin J W 
pd Haishbergei, H C “The Surgical Treatment of Peisistent Common Atiioventricu- 
lai Canal,’ Suigejij, 41 147, 1957 ) 
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The ostium secundum defect arises fiom abnormal lesorption of the 
septum primum There results an incompetent valve of the foramen 
ovale, 01 , if resorption is too great and giowth of the septum secundum 
IS defective, a large defect is pioduced This type of communication 
usually IS located centrally or posterioily in the atiial septum and is sepa- 
lated fiom the atrio-ventricular ridge by a rim of septal tissue^" It is 
compatible with a longei life span than either form of persistent atrio- 
ventiiculaiis communis Roesler^® repoited a mean age at death in 62 
cases of 34 years, while Abbott’s^® mean foi 55 cases was 31 yeais 
Piesent diagnostic techniques cannot distinguish these two lesions befoie 
suigeiy,^'* and results of both foims of peisistent atiio-ventriculaiis com- 
munis have theiefore been included in this study 

Wheiever the liteiature indicated the type of defect being corrected, 
this was noted Often, however, these reports did not give this informa- 
tion, thus requiring thiee categoiies for tabulating results of surgical 
theiapy persistent atiio-ventiicularis communis (paitial and complete 
forms), ostium secundum defect, and undiff ei entiated atrial septal defect 
With slight exception, this suivey has been limited to cases of atiial 
septal defect and persistent atrio-ventiicularis communis uncomplicated 
by fuither caidiac pathology The only companion anomaly repoited 
with a significant degiee of fiequency in the literatuie was a paitial 
anomalous pulmonary venous return, which was noted in 28 of 281 cases 
of ostium secundum defect submitted to suigeiy Cases with such infre- 
quent companion lesions as pulmonary stenosis, ventriculai septal defect, 
or total anomalous pulmonary venous letuin weie not included in this 
surgery 

Techniques and Results of Sui gical Closure 
The four techniques described in the introduction aie the methods 
of closuie which have been widely adopted and reported in the litera- 
ture Ati lo-septo-pexy, circumclusion, and the atrial well technique aie 

all considered “closed” methods of lepair in contiast to “open” methods 
where the operator is allowed to visualize the defect Each technique 
will be discussed under individual heading 

Atno-septo-pexy 

This eailiest successful technique of repair was not devised with the 
piimaiy sui gical objective of direct anatomic closure of the defect Rathei, 
Bailey^ states, the goal was to sepaiate “the two venous systems to the 
lespective atrio-ventriculai valves” The redundant anterolateial wall 
of the dilated right atiium is appioximated to the posterioi lemnant of 
the septum or to the posteiior atiial Avail, thus ci eating a neAv intiacardiac 
passageway foi the fiow of vena caval blood Then, the lateial atiial 
wall IS invaginated against the septum and sutuies are placed in the 
maigin of the defect as demonstiated in Figuie 2 Accuiacy in this pro- 
ceduie is aided by the inseition of the ungloved index fingei into the 
light atiium thiough an incision in the auiiculai appendage, the finger 
then guiding placement of sutuies in the septal rim Schumackei^o modi- 
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fied this technique by invagmating a woven nylon pocket sutured to the 
lateial atiial walls instead of using actual atiial tissue 

Results of atno-septo-pexy are tabulated and evaluated in Table I 
Eight medical centeis have lepoiled expeiience with this method Bailey 
feels it IS paiticulaily well adapted to treatment of associated mitral 
stenosis oi paitial anomalous pulmonary venous leturn The presence of 
the index finger within the heait enables the surgeon to perform a digital 
commissuiotomv of the stenosed mitial valve through the septal defect 
pi 101 to closuie Bv appioximating the lateial wall only to the antenoi 
maigin of the defect, a thud chambei is created, and the anomalous 
light pulmonaiy veins diain diiectlv into the left atiium thiough the 
unclosed defect 

Even a cuisoiv glance at Table I will make the leadei awaie of the 
wide gap between the lesults of suigeiv in peisistent atiio-ventiiculaiis 
communis and ostium secundum atiial septal defect The lack of an in- 
feiioi lemnant of atiial septum in the foimei lesion necessitates placing 




FIGURE 2 Closuie of ostium secundum defect by atiio-septo-pexy A 
ploiation via light auriculai appendage B Placement of sutuie of 

tion of invagmated light atiial wall to peiipheiy of septal ^ x Sym- 

Itno-septo-plxy (Fiom Barley. C P , in ‘;Heniy ^oid Hospital 
posium on Caidiovascuxai Suigeiy, Philadelphia, W B Saun 


p 350 ) 
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sutures in the upper margin of the ventricular septum This has fre- 
quently caused interruption of the common conduction bundle of His and 
consequent atno-venti icular dissociation Bailey attempted to avoid the 
atiio venti icular node and bundle by omitting placement of sutures in the 
vential portion of the membranous septum This measure was not suc- 
cessful, however, and this group has abandoned the use of atrio-septo-pexy 
for closuie of atrio-ventncularis communis defects ^8 Others have met 
with similai lesults 

Of 84 ostium secundum cases reported, only five succumbed, a mortality 
of 6 0 pei cent Forty-foui of 51 survivors evaluated post-operatively give a 
clinical impiession of complete closuie of the defect and consequent re- 
gression and loss of symptoms Bailey repotrs complete closure in 14 of 
16 cases catheterized post-operatively with the remaining two persons 
demonstrating small residual defects which have not prevented marked 
impiovement and benefit from operation Longmire^^ has recently re- 
ported surgical closure by atiio-septo-pexy on 15 cases of ostium secun- 
dum defect without moitality Employing thiee of the accepted tech- 
niques foi closure, this gioup has operated on 34 patients They state 
a preference for ati lo-septo-pexy ovei other “closed” methods or repair, 
terming this the easiest and least hazardous of “closed” techniques 

The 23 cases listed as undifferentiated as to type of defect in Table I 
included only two deaths, inferring that nearly all were of the ostium 
secundum variety 

Cvt cumclusion 

Eleven medical centers, five of them in Europe, have employed cir- 
cumclusion oi a modification of this technique to close atrial septal defects 

It was Sondergaard® who originally conceived the proceduie of dissect- 
ing a plane of cleavage between the two atria on their posterior aspect 
His oiiginal work on dogs had demonstrated the presence of a fatty layer 
separating the atria posteriorly and continuous with the muscular inter- 
atrial septum, and he was able to dissect a considerable distance into 
this fatty septum between the venae cavae and the right pulmonary veins 
Bjork and Crafoord® introduced the use of the mtracardiac finger in- 
seited through the right auricular appendage to aid in passing the cir- 
cumcluding needle with suture from the upper liimt of the cleavage neai 
the base of the aorta through the anterior and inferioi margins of the 
septal lemnant and out posteiiorly behind the vena cavae This group 
first utilized cii cumclusion on a human patient Sondergaaid-’’ later 
leplaced the needle with a blunt flexible probe which is passed around 
the maigin of the defect in the same path, as Figure 3 demonstrates 
A sutuie IS tied to the tip of the probe, diawn back through the intra- 
septal tunnel created by the piobe, and then pulled tight thus circumclud- 
ing the defect The suture is tied in the interatiial cleavage plane over 
a section of plastic, fascia, or muscle Not only does dissection of this 
plane aid in accuiate placement of the circumcluding sutuie, but also 
it pi events obstiuction of the supeiioi vena cava or the pulmonary veins 
when the suture is tied down 
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The techniques of Sondeigaaid and Bjork and Crafooid have been modi- 
fied to a consideiable extent by other workers, but all save one retain 
the dissection of an inteiatiial cleavage plane as essential to then meth- 
ods Only Edwaids‘2 does not dissect out this gioove He passes the 
circumcluding suture directly through the fatty septum McNamara and 
Cooley'*^ and Bosher®“ reinforce the circumcluding suture by passing 
interiupted sutuies around it in the anterior and inferior iim of the 
defect, then drawing those sutures back through the cleavage plane and 
tying them ovei polyvinyl sponge Lam,^® Geibode,®® and Senning®^ do 
not utilize the cncumcluding sutuie, but rather employ various methods 
of approximating the anterior iim of the defect to the posterior atrial 
wall in the plane of the cleavage 

Among the advantages of circumclusion, Sondeigaard^® includes the 
unaltered shape and function of the atria and the lack of exposed sutures 
or other foreign bodies within the heart In atrio-ventricularis com- 
munis lesions, where the lack of an inferior atrial septal margin requires 
that the probe or needle be passed through the upper ventricular septum, 
the fact that it slides parallel to the course of the bundle of His reduces 
ati lo-ventriculai conduction difficulties due to method of surgery 

The results of surgical closure of atrial septal defects by circumclu- 
sion and related techniques are tabulated in Table II Despite the lack 



FIGURE 3 Closuie of ostium secundum defect by ciicumclusion The piobe is inseited 
into the atiial septum at the loot of the aorta and guided aiound the septal margin 
emerging behind the inferior vena cava It is then draivn lack, carrying with it the 
circumcluding suture (From Boshei, L H , Jr "Repair of Interatrial Septal Defects 
bv a Modified Sondeigaard Technique (Circumclusion),” Suigeiy, 41 129, 1957 ) 
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of conduction difficulties, only thiee of 13 survivors with persistent atrio- 
ventiiculaiis communis were considered to have complete repair of the 
deformity on post-opei ative clinical evaluation The remaining 10 per- 
sons derived little or no benefit from operation 

Moi'tality in the ostium secundum group was only 8 2 per cent with 
22 of 25 survivors demonstrating complete closure on post-operative 
clinical evaluation 

In 1954, Husfeldt,^! employing the technique of Sondergaard, reported 
complete closures of the defect in all survivors in a group of both atrio- 
ventricularis communis and ostium secundum cases In a communication 
one year later, however, he reported the shunt reestablished in every 
case on clinical evaluation eight to 21 months after operation One of 
these patients was again submitted to surgery , the circumcluding suture 
was found to have transected the septal tissue, allowing the defect to 
reopen No other group has reported this complication 

Atnal Well Technique 

The atrial well technique may be regarded as a semi-open method of 
closure of atrial septal defects While atrio-septo-pexy and circumclu- 
sion allow only one digit to be inserted into the right atrium, this pro- 
cedure permits the passage of several fingers into the atrial chamber 
It has been employed at five medical centers in the United States Re- 
sults are tabulated and evaluated in Table III 

The technique as introduced by Gross involves a wide right-sided 
thoracotomy with the patient in the left lateral position A clamp is 
placed on a portion of the lateral wall of the right atrium and a single 
long incision is made through this pocket of tissue After a rubber or 
nylon “well” is sutured to the margins of the incision, the clamp is re- 
leased and the blood rises slowly into the well (Figure 4) The fingers are 
passed into the atrial chamber through this pool of blood, allowing, through 
tactile direction, closure of the septal defect by direct suture or by the 
onlay of polyethylene sheet shaped to cover the defect Kirkland, who 
has operated on the largest series of cases with this method, has modified 
Gross’s technique by administering 300 to 500 cc of blood to the patient 
before entering the heart to pi event any effects of sudden blood loss 
This group systematically inserts a section of polyvinyl sponge through 
the well and anchors this to the left side of the septal remnant The 
tendency of the blood to flow from left to right across the septum further 
abuts the sponge against the remnant, aiding in complete closure With 
time the sponge is first covered by a layer of fibrin and later converted to 
a smooth glistening membrane through endotheliazation Heparin is 
dripped slowly into the well to prevent clotting of the blood, an injection 
of protamine after the atrial incision is closed neutralizing the anticoagu- 
lant 

in 1955, Watkins and Gross*® reported the lesults of surgical repair 
in 43 cases of atrial septal defect and noted that external suture methods 
of closure and not the atrial well technique had been employed in the 
last 30 cases Kirklin,*® however, continued to use this method through 
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eailv 1956, atlaniing' a total of 60 cases In 49 cases of ostium secundum 
defect lepoited by tliiee gioups, theie weie only thiee deaths, a mortality 
of 6 1 pel cent Seven of the 46 suivivois have lesidual shunts of signifi- 
cant degiee on post-opeiative clinical evaluation Only thiee 2 ieisons with 
peisistent atiio-ventiicularis communis lesions have been submitted to 
this technique of lepaii While theie was no moitalitv, two of the three 
leceived little oi no benefit fiom suigeiy 



FIGURE 4 The atrial well technique A Position of chest wound B ^ 

rubber “well” to the wall of the right atrium C With the well in place, t 

wall opened widely at its base, the fingeis are inserted through the P° „ ^ 

the atrial chamber, and the septal defect may be closed (R^om 

Watkins, E, Ji “Surgical Closure of Atrial Septal Defects, AM A Atc/i 6 ff, 

67 670, 1953 ) 
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Dn ect Vision Techniques 

Within a yeai of the inti oduction of atno septo-pexy, Lewis® had achieved 
successful closuie of an atiial septal defect in an open heart undei hypo- 
theimia Expeiimental lesearch with temporal y occlusion of the flow 
into the heait in oidei to obtain an open diy field had been conducted as 
long ago as 1907 by Haeker®® Application of this proceduie to surgery 
on the human heait had been limited by the lapid ischemic effects on the 
tissues, especially the biain and central nervous system By i educing tis- 
sue oxygen consumption, howevei, low body tempeiature has peimitted 
occlusion of the venae cavae for shoit peiiods of time and opened the way 
foi dll ect vision intiacaidiac suigeiy 

Seveial techniques for cooling the body have been utilized in closure 
of atiial septal defects Kimoto®^ cannulates the common carotid aitery, 
drawing the blood thiough a heat exchange coil submeiged in a refiigerant 
and thus cooling the biain Nine cases of atiial septal defect, three de- 
scribed specifically as ostium secundum and six undifferentiated as to 
type, have been submitted to suigeiy Theie has been no opeiative moi- 
tality, and all nine patients demonstiate complete closure on clinical 
post-operative evaluation 

Lewis, Swan,®® Salyei,®® and Longmire®^ have employed surface cool- 
ing techmques to induce hypotheimia The anesthetized patient is im- 
meised in ice water until his body temperature falls to the desired level 
foi surgery Lewis has worked within a lange of 24 5 to 29 5 degrees 
Centigrade, while Swan and Longmire and Salyei prefei somewhat higher 
temperatures Even at 31 degrees Centigrade, tissue oxygen consump- 
tion IS only 55 per cent of normal ®^ All diiect vision methods lequire a 
bilateral thoracotomy, transecting the sternum Occlusion of the venae 
cavae is limited to a peiiod of less than eight minutes The right atrium 
IS incised widely and the defect is repaired, employing continuous sutuie 
approximation of the margins of small defects and polyethylene or poly- 
vinyl sections to close larger openings The limited period of inflow oc- 
clusion prevents sutuie approximation of the two leaflets of the cleft 
mitral valve in persistent atiio-ventiicularis communis After closure 
of thoiacotomy incision, the patient is rapidly rewarmed to near normal 
body temperature 

These five groups have used hypothermia foi dii ect- vision closure of 
93 cases of ostium secundum atrial septal defect (Table IV) Although 
there have been 11 deaths due to operation, 50 of 53 patients evaluated 
post-operatively have demonstrated complete abolition of the shunt, and 
there have been no poor results in this group The outcome in 10 cases 
of persistent atrio-ventiicularis communis has not been nearly as en- 
couraging, there have been only four survivors and only one of these 
appears to have had complete repair of his deformity Both Lewis and 
Swan lepoit a tendency for patients in the hypothermic state to go into 
ventricular fibrillation, and this is cited as the cause for several of the 
operative deaths Induction of respiratory alkalosis by administration 
of carbon dioxide or injection of piostigmine into the sino-atiial node 
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intiacaidiac suigeiv under hypolheimia and wains of blood coagulation 
abnoimalities below 28 5 degrees Centigiade 

Vaiious expel imenlal attempts have been made to substitute an extia- 
coipoieal cii dilation foi the patient’s heait and lungs, leheving these 
oigans of the obligation to oxygenate the blood and ciiculate it to the 
tissues and allowing the suigeon to woik in a bloodless heait for longer 
periods than hypothermia peimits One of the most interesting of these 
methods to be given clinical tiial was controlled cross circulation Lillehei 
and Vaico/’” utilizing a human donor to oxygenate the patient’s blood, 
closed the septal defects and lepaiied the valvular deformity in three 
cases of persistent atiioventiiculaiis communis Unoxygenated blood 
from the patient’s venae ca\ae was drawn by catheters into the donor’s 
gieat saphenous vein, and oxygenated blood was returned from the donor’s 
superficial femoral artery to the patient’s subclavian artery Auxiliary 
pumps and an arterial blood reservoir weie interposed between the two 
circulations The one suiMvor of this pioceduie demonstiated complete 
closure of the defect and abolition of valvulai leguigitation on post-op- 
eiative cardiac catheterization^® 

At present, the most advanced lefinement of the extiacoipoieal circu- 
lation IS the mechanical pump-oxygenator as oiiginally proposed by Gibbon 
in the mid-thiities The venae cavae and the aoita aie cannulated and 
occluded and the catheters are connected to the pump-oxygenator Dur- 
ing the past two years, three different pump-oxygenators have been em- 
ployed in the closure of atrial septal defects Denms"’® and Kiiklin®^ use ap- 
paratus in which a film of blood less than a millimeter in thickness flows 
over fine mesh screen wnthin an oxygenating chambei Kiiklin employs 
parallel rectangulai vertical screens according to the scheme of Gibbon, 
while Dennis uses four rotating scieen discs Lillehei” utilizes a vertical 
plastic oxygenator (Figure 5), the blood mixing with large bubbles of 
pure oxygen This group has shown that the patient can and does survive 
suigeiy without ill effect while the pump oxTgenatoi circulates less than 
one half the usual cardiac output of a normal human of similar size 

With the pump-ox 3 '’genatoi there is no limit to the period of occlusion 
of the vessels leading to and from the heart®® This allows location and 
repair of valvular deformities in cases of persistent atrio-ventiiculaiis 
communis By avoiding placement of stitches in the posterior half of 
the ventricular septum and at the posterior junction of the atrial septum 
and the atrio-venti icular valves, interference with the common conduction 
bundle may be averted,^” and the septal defects may be closed with fewei 
complications The valvular deformity is repaired (Figure lb) and the 
defect is closed by continuous suture approximation of its margins or y 
anchoring a polyvinyl section to the septum with interrupted sutures 
Results have been equivocal in the first 20 cases While mortality as 
exceeded 40 per cent, the eleven survivors all demonstrate complete lepaii 
of this complex anomaly on post-operative clinical evaluation 

There has been no mortality in six cases of ostium secundum atnal 
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beptal defect closui e with the pump-oxygenatoi , all six patients demon- 
sti ate complete closure post-opei atively 

Ostium Secundum Atnal Septal Defect 
All of the techniques desciibed above for lepair of ostium secundum 
atrial septal defects have been employed with success (Table V) Only 
five yeais after the first successful closure, the operative mortality in 
any of the accepted procedures approximates one case in 10 or bettei 
To give the seal of approval to one of these techniques to the exclusion 
of the othei thiee would be a mistake Each has its own advantages and 
disadvantages as enumeiated above Theoietically, it would appear that 
diiect vision techniques which allow the opeiator to visualize his field 
would be piefeiable to the “closed” methods To a certain degiee, this is 
tiue, among suivivois, “open heart” piocedures have yielded only one-half 
as many fan and poor results as the “closed” techniques Howevei, the 
moitality in ati lo-septo-pexy and atiial well closures is only slightly moie 
than one-half that of the dii ect vision procedui es 

Only Husfeldt-2 has leported serious post-opeiative complications All 
of his cases demonsti ated reestablishment of the intei atrial shunt on post- 
opeiative clinical evaluation It is believed that the circumcluding suture 
pulled thiough the septal tissue in these cases In view of this, and 
despite the successful lesults reported by Bjork and Ciafooid,®® Sonder- 
gaaid,®® and others m 1954 and 1955, the techmque of circumclusion must 
be legarded with some degree of suspicion until more cases aie available 
for latex post-opeiative evaluation Perhaps, the leinforcing suture as 
utilized by McNamaia and Cooley®^ and Bosher®° will pi event transection 
of the septal tissue by the circumcluding suture and insuie complete 
permanent closure of the defect 

It IS self-evident that the methods of closure employing cii cumclusion 
and the atiial well lequiie highly skilled operatois, piacticed in the most 
minute of digital movements Atiio-septo-pexy is perhaps the “closed” 
method most adaptable to widespread use involving the least special equip- 


TABLE V 

RESULTS OP SURGICAL CLOSURE OF OSTIUM 
SECUNDUM ATRIAL SEPTAL DEFECT 


Method 

Cases 

Deaths 

Per Cent 
Moitality 

“Good” 

Results 

Total 

Cases 

Evaluated 

Atrio-septo-pexy 

84 

5 

60 

44/51 

Circumclusion 

49 

4 

82 

22/25 

Atrial Well 

49 

3 

61 

37/44 

Direct Vision 

99 

11 

11 1 

56/59 

TOTAL 

281 

23 

82 

159/179 
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menl and tiaimng Direct \ision techniques lelieve the surgeon of de- 
pendence on tactile sensation, but jeqinie highly skilled opeiating room 
teams 

At piesent, the use of hypotheimia intioduces the possibility of severe 
cm {hue aiiliythmias and tiansient post-operative neuiopathies It is 
not beyond the lealm of piobability to assume that vigorous phaimaco- 
logical and physiological leseaich will soon oveicome these complications, 
but thej’’ must be considered in evaluating and comparing present opeia- 
live techniques 

Utilization of the pump-oxygenator piovides the most promise for the 
lutuie Heie the suigeon can \\ozk in an “open heart" foi long periods 
of time There haze been a minimum of post-opeiative complications in 
Lillehei’s six patients/’" but a much laiger gioup of cases is needed before 
this method can be piopeily evaluated 

Pcisi^tent Ati lo-Vciiiucidai IS Commums 

Theie is still small cause foi optimism in the surgical pictuie of per- 
sistent atiio-ventiiculaiis communis Because of the valvular deformi- 
ties invohed in both the paitial and complete foi ms of this anomaly, it 
IS difficult to understand how “closed" methods of lepaii, which do not 
peimit sutuiing of the cleft vahe or \alves, can lead to “good” results 
on post-opeiative evaluation It must be assumed that the eight cases 
demoiistiating complete abolition of the shunt and legiession or loss of 
symptoms post-opeialively as lepoited in the liteiatuie'^’ were instances 
of the laie ostium piimum defect without in\olvement of the atiio-ventric- 
ular vahes oi were examples of the situation lepoited by Cooley and 
Kiiklin wheie the cleft mitial valve Avas physiologically competent 

Ciitical appraisal of the statistics in Table VI veiifies the statement 
that direct vision methods of lepaii of persistent atiio-ventiiculaiis com- 
munis aie the only pioceduies which will benefit the maioiity of suivivois 
The lesion is complex and the partial form cannot imt be distinguished 
tiom the complete form pie-opeiatnmlv Thus, the limited period of 


TABLE VI 

RESULTS OF SURGICAL CLOSURE OF PERSISTENT 
ATRIO-VENTRICULARIS COMMUNIS 


Method 

Cases 

Deaths 

Per Cent 
Moitality 

“Good” 

Results 

Total 

Cases 

Evaluated 

Ati lo-septo-pexy 

21 

12 

57 1 

4/9 

Circumclusion 

15 

2 

13 3 

3/13 

Atrial Well 

3 

0 

00 

1/3 

Diiect Vision 

34 

18 

52 9 

13/16 

TOTAL 

73 

32 

43 8 

21/41 
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inflow and outflow stasis in open caidiotomy under hypothermia is in- 
adequate for identification of the nature of the deformity and its appro- 
priate repair (see Table IV) Cioss circulation was abandoned in favoi 
of the pump-oxygenator as a method of cardiopulmonary bypass because 
of the risk to two patients instead of one The latter instiument has 
met with high mortality in the first 20 cases It is significant, though, 
that all 11 survivors demonstrate complete correction of the deformity on 
post-operative clinical evaluation It seems fair to assume that mortality 
will decline as the number of cases submitted to surgery increases At 
this time, however, either form of persistent atrio-ventricularis communis 
carries only a “50-50” prognosis for recovery from surgery in contrast 
to a “90-10” prognosis in cases of ostium secundum atrial septal defect 

SUMMARY AND CONCLUSIONS 

Within the past five years, four techniques of successful surgical cor- 
rection of defects in the atrial septum have been introduced and employed 
in significant numbers of cases These include atrio-septo-pexy, cii- 
cumclusion, closure through an atrial well, and direct vision correction 
in the “open” heart 

A survey of the literature for the three year period 1954 through 1956 
disclosed 444 cases of atrial septal defect submitted to surgery and evalu- 
ated on a clinical or physiologic basis post-operatively , 281 cases were 
of the ostium secundum type, 73 cases were of the persistent atrio- 
ventriculaiis communis variety (partial or complete forms), and 90 cases 
were undifferentiated as to type of defect in the published reports 

Techniques for surgical closure are described and results as reported 
in the literature are evaluated All methods of closure of the ostium 
secundum defects have met with success, the overall mortality in the 281 
cases evaluated was 8 2 per cent Direct vision procedures employing 
hypothermia or a pump-oxygenator to permit stasis of the circulation to 
and from the heart and thus allow visualization of the defect have yielded 
the highest peicentage of complete closures but are presently associated 
with the highest mortality rate among the four evaluated techniques 
The complex nature of persistent atrio-ventricularis communis deformi- 
ties requires long periods of work in the “open” heart, necessitating use 
of a pump-oxygenator for cardiopulmonary bypass Results in the first 
20 cases are equivocal, there were nrne deaths, but the remainrng 11 
patients all demonstrate complete correction of the deformity 

Acknowledgment The author wishes to express his sincere appreciation for the in- 
valuable criticism and guidance of Dr Paul Adams, Ji , Assistant Professor of Pediat- 
rics, University of Minnesota Medical School, ivithout whose encouiagement this 
paper would likelv not have been completed 

RESUME 

Pendant les cinq dernier es annees, quatre techniques de correction 
chiruigicale satisfaisante des defauts de la paioi de I’oreillette ont ete 
mtioduites et utihsees dans un grand nombie de cas Elies comprennent 
Tatrio-septo-pexie, la compression arteiielle, la fermeture a travers la 
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paioi de roieillette et la collection pai vision diiecte dans I’opeiation a 
“coeui oiiveit” 

Une levue de la litteialuie pendant une peiiode de iiois ans, de 1954 
a 1956, met en lumieie 444 cas de m.ilfoi malions de la paioi de Foieillette 
soumises a la chiiingie, et lecensees apies I’opeiation sui une base chnique 
et phvsiologique 281 cas etaient dii gioiipe de la communication inter- 
auiiculaiie, Ctis etaient de la \<iiiete commune de la peisistance du 
tiou de Botal (foimes completes ou paitielles) et 90 cas etaient indif- 
ieiencies, quant an Upe de malfoiniation publiee 

L'auteui deciit les techniques de feimeluie chiruigicale et discute les 
lesultats tels qu'ils sont lappoites dans la litteiatuie Toutes les methodes 
de feimetuie des communications inleiauiiculaiies out ete accompliss 
avec succes La moi table moyenne dans les 281 cas fut de 8,2% Les 
jiiocedes de vision diiecte utilis.int I’livoptheimie ou une pompe o\y- 
genatiice pom peimetlie le mainlien de la cii dilation a I’anivee et au 
depait du coeui et la constatation de la malfoimation ont compoite le poui- 
centage le plus eleve de feimetuies completes, mais ils sont actuellement 
ledevables du tau\ de moilalite le plus eleve sin les quatie techniques 
estimees La natuie complexe des malfoimations lois de la peisistance 
du tiou de Botal exige un tiavail longtemps piolonge h “coeui ouveit” 
necessitant I’emploi d'un oxvgenateiii a pompe poui assuiei le tiansit 
caidio-pulmonaiie Les lesultats des piemieis \mgt cas sont a derm 
satisf aisants , il y eu neuf deces, mais les onze malades lestants ont tons 
donne la pieiive d’une collection complete de leuis malfoimations 

RESUMEN Y CONCLUSIONES 

En los pasados cinco anos se ban intioducido y empleado en un numeio 
significative de cases, cuatio tecnicas de coiieccion satistactoiia de los 
defectos del septum atiial Elios incluven la atiio-septo-pexia, la cirnun- 
inclusion, las clausuias a tiaves de un poso atiial y la coiieccion ba ]0 
vision diiecta en coiazdn abieito 

Una revision de la liteiatuia paia los ties anos de 1954 hasta 1956 
peimitio encontiar 444 cases de defecto atiial septal opeiados y estimados 
sobie bases clmicas, y fisiologicas postopeiatoiiameiite, 281 cases fuel on 
del tipo ostium secundum, 73 de la vaiiedad atiiventiiculai comun (foimas 
paiciales o completas) y 90 fuel on indifeienciados lespecto del tipo en 
las publicaciones 

Se desciiben las tecnicas de clausuia quiiuigica y los lesultados segun 
la literatuia se valuaii 

Todos los nietodos paia cieiie del tipo ostium secundum fueron de buenos 
lesultados, la moitalidad global en 281 casos fue de 8 2 poi ciento 

Los procedimientos de vision diiecta usando hipotermia o una bom a 
con oxigenadoi para permitir detencioii de la ciiculacion de y bacia e 
coiazdn y asi permitii la vista del defecto, ban dado el porcentaje mayor 
de clausuras completas peio poi ahoia se asocian a la mortabdad mayor 
entre las cuatro tecnicas consideradas 

La natuialeza compleja del defecto atriventriculai persistente comun 
requiere largo tiempo de trabajo en el corazdn abierto necesitan ose e 
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oxigenadoi con bomba para la desviacion de la circulacion Los resultados 
en los piimeros 20 casos no son fiancos porque bubo nueve mueites peio 
en los 11 lestantes, todos obtuvieion completa correccion de la defoimidad 

ZUSAMMENPASSUNG UND SCHLUSSFOLGERUNGEN 

Im Veilauf der letzten 5 Jahie wurden 4 Techniken emei eifolgieichen 
chii ui gischen Behebung von Vorhof-Septumdefekten entwickelt imd in 
einei beti achtlichen Zahl von Fallen zur Anwendung gebracht Zii diesen 
Verfahien gehoren Vorhof-Septum-Anheftung, Ziikumklusion, Ver- 
schluss duich erne Vorhofswand und Konektur untei diiekter Sicht am 
“olfenen” Herzen 

Eine Literatui-tlbersicht der 3-Jahiesperiode von 1954 bis Ende 1956 
ergab 444 Falle von Voihof-Septumdefekt mit chirurgischer Behandlung, 
die postoperativ auf klinischei odei physiologischei Basis ausgewertet 
wurden, 281 Falle gehorten dem Typ des ostium secundum an, 73 Falle 
dei Vaiietat des pei sistierenden gemeinsamen Vorhof-Ventiikels (paitielle 
odei komplette Foimen), und 90 Falle waren in den veioffentlichten 
Beiichten nicht aufgegliedert hinsichtlich dei Ait des Defektes 

Die Methoden fui den chirurgischen Verschluss werden beschiieben 
und die Eigebnisse and Hand dei Liteiatui-Beiichte ausgewertet Alle 
Verfahien des Veischlusses dei Ostium-secundem-Defekte waren erfolg- 
leich Die Gesamt-Moitalitat der 281 ausgewerteten Falle betrug 8,2% 
Die Methoden unter diiektei Sicht, die die Unterkuhlung oder die Sauer- 
stoff-Versoigung durch Pump-System anwandten zur Ermoglichung eines 
Stillstandes der Zirkulation zum und vom Herzen und die auf diese Weise 
die diiekte Darstellung des Defektes gestatteten, eigaben den hochsten 
Prozentsatz kompletter Verschlusse, sind aber gegenwaitig verknupft mit 
den hochsten Mortalitats-Zilfern der 4 ausgewerteten Prozeduren Die 
komplexe Naturder persistiei enden foimitaten des atrio-ventricularis 
communis erfordeit langes Arbeiten am “offenen” Heizen und macht so 
die Benutzung eines Pumpen-Oxygenators fui den cardio-pulmonalen 
Nebenschluss erfoiderlich Die Resultate der eisten 20 Falle sind zweifel- 
haft mit 9 Todesf alien, wahrend die restlichen 11 Patienten samtlich eine 
vollstandige Behebung dei Missbildung aufwiesen 


References will appear in reprints 
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Angina Pectoiis and Premature vSystoles 
Induced by Exercise 

l hr aiifhfn ii ouhl hr jtlrawd to irtctre comment and coniinvo'^n 
fiom iradc)^ ni ) flat ton to n planatwii'^ ofinrd 


A 39 veai old railioad biakeman gave a one month histon of mid- 
s^einal “law feeling" ladialing to the lowei anteiioi one-thrd cf the neck 
This sensation was nevei desciibed as a pain oi a piessuie It usualh 
occuiied after \\alking a quaitei of a mile Sometimes he could walk thiee 
miles w ithout this symptom It ahvavs disapjieai ed aftei rest Both parents 
have heait disease but thiee biotheis do not Phvsical examination was 
entiielv negative The blood piessuie was 130/80 

Cardiac fluoioscopy and \-iay showed a normal cardiac silhouette with- 
out ventricular enlargement The serum cholesterol was normal The 
clinical impression w^as angina pectoris, becau«e of the site and radiation 
of the chief complaint 

At this age, collateral evidence is welcome and hence a tw'o step exercise 
test w'as per for med Immediately after exei cise, the S-T segment in Lead 
IV (see illustration) w'as depressed almost 1 mm This is abnormal ac- 
cording to Master’s ciiteiion but not by the standards of other investi- 
gators Hence this finding alone might not be sufficient e\idence 

Immediatelv after exercise theie developed coupled piematuie ventricu- 
lar systoles from one focus constituting a pulsus bigeminus wffiich dis- 
appeared after one minute (see illustration) The hteiatuie on piematuie 
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ventiicular systoles, whether coupled or not, produced by exercise is not 
extensive but the evidence indicates that they ai e usually, although not in- 
vaiiably, associated with coronary insufficiency They were so interpreted 
in this patient (who had no previous history of premature contractions) 
Intel estingly enough, the patient developed at the end of the exeicise 
test a “law feeling” in the midsternum suggesting that this complaint is 
the “equivalent” of pain for this paiticular patient 

Thus the following data are available a suspicious history and the oc- 
cuiience of the main complaint after exercise, S T segment depression 
in a precoidial lead, coupled piemature ventricular systoles precipitated 
by the two-step exeicise test This evidence was interpreted as coriobo- 
lating the initial impression of angina pectoris 

STEPHEN R ELEK, M D , P C C P * 
Los Angeles, California 


Associate Clinical Professor of Medicine, University of Southein California School 
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Case Report Section 

Paroxysmal Pseudoventncular Fibrillation 

(Paiowsmal Atnal Fibi illation with Accelerated 
Atiioventiiculai Conduction) 

KADRl ISIK, MD,'' EPAMINONDA SECONDARY MD, F C C P 
ami RICHARD R FERAYORNI, MD- 
Nc\\ Ymk, New Yoit 

The piesent lepoit concerns a patient who was successfully tieated 
foi paroxysmal pseudoventiiculai fibi illation with piocaine amide (pion- 
estyl) intiavenousl}'' This unusual elecliocaidioRiaphic pattein occuis in 
healthy young: individuals with no clinical evidence of heait diseases Re- 
cently, Heimann, et al lepoited six cases of paioxismal pseudoventiiculai 
fibi illation in young individuals 

The patient was a 34 veil old white man, admitted to the hospital on Febiuan 13, 
1967 He complained of palpitation and lieaMncss in his chest He was well until 
one houi before <idmission While talKiiifr bv telephone, he noted the onset of palpi- 
tation There was no djspnea, chest pain, weakness or dizziness System ie\new was 
entiielv nepative His fust attack had occuiied at the ape of 24 while plavmp basket- 
ball Since then similai spells occuiied appio\imntelv once oi twice a veai Invariably 
the attacks w'eie associated wnth plnsical activity, would last foi a few minutes and 
disappcai aftci ho laid down Thcie was no histon of iheumatic fevei, chorea, scarlet 
fever or diphthciia The faniilv histoiv was not contnbutoiy He diank tw’o cups of 
coffee and smoked a package of cipaiettcs daih Physical examination levealed a well 
developed young wdiite man in no acute distiess Theie wms no cyanosis oi dvspnea 
The temperatuie w'as 99° F The ladial pulse was 240-2G0 per minute The exami- 
nation of the eyes, eais, nose and tliioat was noimal The neck %eins weie not distended 
and the thvioid w'as not enlaiged The lungs weie noimal to auscultation and peicus- 
sion The heait wxis not enlaiged Theie weie no muiniurs oi thiills The ihvthm 
wms slightly iriegulai at a rate of 240 pei minute The blood piessuie W’as 115 mm 
Hg systolic and 80 mni Hg diastolic The ladial pulse was weak and tlneady The 
lemaindei of the physical examination w’as essentially negative 

The uiinalysis was noimal The wdiite blood cells numbeied 11,600 pei lu mm , of 
the leukocytes the iymnhocvtes W'eie IG pei cent, the monocytes 7 pei cent the neutro- 
phils 69 pel cent, stabs 7 pei cent, and the eosinophils 16 The sedimentation late 
was 26 mm pei houi (Westeigieii) 

On admission, the electiocaidiogiam (Figuie lA) was intezpieted as a paioxysmal 
ventriculai tachycardia Theie was an unusuallv high ventiiculai late of 240 per 
minute with slight niegulaiity and many bizaiie ventiiculai complexes Carotid sinus 
stimulation was ineffective It was decided to give piocaine amide (pionest^) intra- 
venously The initial dose of 200 mg was given slowly with no untowaid effects in 
about 120 minutes the entne dose of 800 mg w-as given at which time the heart action 
was restored to the sinus ihythm (Figuie IB) The P-R inteivals were very s o 
(0 06-0 08 second) and the initial portion of the up stioke of the R wave was sluneo 
pioducing a delta R type wave such as is seen in acceleiated atnoventricuiai co 
tion He had no complaint and it was decided to place him on oral quinidine suiia 
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glams foul times daily Eveiy othei day an electiocaidiogi am was taken without changes 
and he lecoveied completely Theie was no reciiirence of tachycaidia during 13 days 
of hospitalization and he was discharged without any cardiac symptom The heart 
was not enlaiged and no abnoimal sound was heaid after the attack was over 

DISCUSSION 

This unusual electi ocardiogi aphic pattern occurs in healthy young in- 
dividuals with no clinical evidence of heart disease, whose only complaints 
are paioxysmal lapid heait action " In spite of these bizarie electrocardio- 
gi aphic findings these patients aie comfoi table and then blood piessures 
aie well maintained This syndiome is thought to be benign The elec- 
trocardiogiam pattern may be pioduced by two conditions, paioxysmal 
tachycardia with atiial fibi illation in a patient with acceleiated A-V con- 
duction and tachycardia with false bundle bianch block In 1930 Wolff- 
Paikinson and White desciibed the syndiome of the short P-R mteival 
with an abnormal QRS complex and paroxysmal tachycardia It occuired 
especially in young individuals with normal hearts The paioxysmal rapid 
heart action is always of the supraventricular variety Atrial fibrillation 
and flutter may also occur® Paroxysmal heart action occuis in at least 
70 per cent of all cases of the Wolff-Paikinson and White syndrome ® 
Prinzmetal et al ® leport expeiimental and clinical evidence of accelerated 
conduction thiough the atrioventricular node Paroxysmal ventricular 



FIGURE lA FIGURE IB 


Figure lA Electi ocardiogram taken duiing the attack, showing pseudoventricular 
fibrillation at the rate of 240 per minute —Fipitj e IB Aftei 800 mgm Piocaine Amide 
(Pronestyl) given intiavenously, shows aberrant QRS complexes, short P-R interval 
and slurred uptake R-Delta waves, without P-waves showing the underhing atrial 
nbnllation ^ 
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ttichyctii dici hiis b 6 Gn dGsciibcd cisof IcIig occui igiicg in ci^socMtion with the 
Woff-Pai kinson and White syndiome ' With ventnculai tachycardia the 
ihj’^thm IS piactically regulai and the P-R interval is constant Carotid 
stimulation does not affect the late in \entucular tachvcaidia, but it may 
slow 01 teiminate an attack of supiaventiicular tachycardia *’ The tachy- 
caidia of le^lai ihythm with Wolff-Pai kinson and White syndiome and 
1 egulai ly placed P-waves on each wide QRS and the pi esence of a fen 
mu tow QRS complexes aie the diagnostic criteiia of paioxysmal pseudo- 
ventuculai tachycaidia Absolutely iriegulai ihythm mth no P-waves 
and occasional slioit luns of narrow QRS inteival mth a high ventnculai 
late of ovei 200 indicates atrial fibi illation with false bundle branch 
block 01 pseudoventiiculai fibi illation of the Wolff-Parkinson and White 
syndiome The piognosis is geneially excellent but in raie cases, patients 
have died in paioxvsmal tiichvcaidia with fibi illation Piocain amide 
(pionestvl) IS the diug of choice and it must be given slowly inti avenouslv 



FIGURE 2 Shows Pseudoventiiculai fibrillation at the late of 240 pei minute ' 

mittent poitions of continuous stiip of standaid lead II, during intiavenous a - 

istration of procain amide (pronestyl) Aftei 800 mgm of pionestyl was ,, 

rate slowed to 140 pei minute and an iiiegulai ihythm without P-waves uo, ,oT,t 

tion) occurred At the bottom standard lead II shows a normal ’’hythm with aoma 
QRS complexes (slurring of the upstroke of the R-wave) and short P-R inteivais i 
Syndrome) 
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and With constant electrocardiographic observation and frequent blood 
pressure deteiminations Quinidine sulfate may be used but it is oui be- 
lief that it IS dangerous when given intravenously because it may cause 
cardiac standstill Digitalis should not be given as it may be harmful 
because of a possible increase of ventricular irritability 
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Reversible Angina Pectoris 
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It has bceji demojisti.Ued lepeatedJv tliat not much jmpoitance can be 
.ittached to the piognostic sifirnihcnnce of bundle blanch block Right bundle 
blanch block has been consideied to sliou a moie favoiable piognosis 
tlian left bundle biiinch block Howevei, the piesence of light bundle 
blanch block, eithei the tvpic<il oi atvpical foim, alerts the physician to 
the basic caidiac disease, paiticulailv disease of the coionaiy ciiculation 
Bundle bianch block mav occui tiansiently oi it may be peimanent 
Geneialh, when bundle bianch block is associated with coionary athero- 
scleiois, it IS peisistent 

The following case is lepoited because of the association of the piesence 
of bundle bianch block iMth symptoms indicative of coionaiy aitery 
disease and the subsequent disappeaiance of sjmptoms and electiocardio- 
giaphic abnoimahties on a specific dietaij legimen Of mteiest are the 
theiapeutic implications associated with the disappeaiance of symptoms 
and bundle bianch block 

The patient was a 4G vcai old, wlute phnimncist who piesented himself on October 
28, 1964 beenuse of an incicasingh sevcie angina pectoiis svndiome He stated that 
foi a peiiod of about one yeai, ho had e\pencnced left anteiior chest pain wnth effoit 
The pain usuallv came on while woiking and w'as lelieved bv sublingual nitioglycenn 
pills Being a phaunacist, ho had tiied a niimbei of coionan vasodilator diugs, but 
none afforded lelief Ho piesented himself with legaid to limiting bouis of work since 
his toleiance seemed to be doci casing The fnmilv biston was negative foi diabetes 
and caidiac disease 

Examination was not lemaikable othei than foi the piesence of xanthoma tubeiosum 
lesions coveiing the extcnsoi sui faces of both elbows The oculni fundi showed silvering 
of the aitciioles He was G7 inches tall and weighed 164 pounds Blood piessure was 
118/68 Heart sounds weie noiinal and no nimmui was heaid A2 w'as greater than 
P2 Examination of the lungs and abdomen was negative An electiocardiogiam sliow'ed 
the presence of atypical light bundle bianch block Balhstocardiogiaphic study showed 
an abnormal pattern Laboiatoiy examinations weie not levealing othei than the 
cholesteiol value of 345 mgm /1 00 cc of blood 

Because of the piesence of the xanthoma tubeiosum and the elevated blood cholesterol 
level, he was placed on a low-fat, low-cholesteiol diet along with a lipotiopic capsule 
to be taken twice daily When seen two months latei, theie was no change in symptoms 
or electrocardiogram findings (Fig 1) He was following the low-fat, low-cholesteiol 
diet and continued to follow it, despite seveie lestiictions upon his eating habits 

On Novembei 7, 1966, the patient lepoited that he had followed the dietary legimen 
throughout the year He wms no longei having chest pain with effoit In addition o 
his usual, full-time 30 b as a phainiacist, he was doing additional woik He now 
168 pounds and the physical examination was not lemaikable Blood pressure wa 
144/82 The blood cholesteiol was 206 mgm /1 00 cc of blood Electi ocardio^apmc 
examination at this time showed a completely normal pattern The right bundle tra 
block was no longei present (Fig 2) Subsequent examinations have conniine 
presence of a normal electiocardiogiaphic pattern and he remains 
He has required no nitroglycerin 01 othei medication since following the diet 
has been a moderate decrease in the size of the xanthoma tubeiosum lesions 01 ins 

Etiology of Atkei osclej osis 

While theie has not been a change in the high incidence of ather^ 
sclerosis in the United States or in the excessively high death rate due 0 


■'From the Medical Service, Beth David Hospital 
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athei osclei osis, theie has been a maiked change in the attitude of physi- 
cians towaids this disease, physicians and patients alike have assumed 
a moie hopeful outlook Such change in attitude is due to the lealization 
that the concept of athei osclerosis being a physiological aging piocess is 
erroneous The piesent concept of the athei osclei osis problem is the 
appieciation that it is basically a metabolic disease 

Theie has been a lecent lealization that atheroscleiosis may be pre- 
ventable 01 possibly even i eversible ^ To i evei se the pi ocess would i esult 
in a tiemendous i eduction in moibidity and mortality lates in our countiy 
as a 1 esult of deci easing the incidence of atheroscleiosis, the gieatest 
cause of death in the middle aged and eldeily- All investigations seem to 
point to the fact that athei osclei osis is piimaiily a metabolic disease, 
paiticulail5'- such metabolism as concerns the cholesteiol-lipid-lipopiotein 
relationship in the human body Although much of the woik emphasizes 
that the typical Ameiican diet, which is high in cholesteiol, Iipids and 
caloiies, IS an impoitant etiological factoi in atherosclerosis, no attempt 
has been made to inciiminate diet as the only operating mechanism Othei 
contiibuting factoi s in the pathogenesis of athei osclerosis are heiedity, 
physical activity, sti ess, sex and othei metabolic diseases such as diabetes, 
nephiosis and familial hypeicholesteiemia 

In attempting to study why man is unique among mammals in his 
predisposition to foim athei omatous patches in blood vessels, attention 
has been focused on the chemical factoi s If the abnoimahties of lipid 
composition associated with athei osclei osis aie to be alteied in the direc- 



Figiue 1 Electiocardiogiam taken December 21, 1954 sho\ving atypical light bundle 
blanch block — Wilson type— Ftpme 2 Electiocardiogiam taken November 7 1955 
showing a noinial pattern A.t this time the patient was fiee of chest pain, ’ 
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tion of the conditions found in youn^r women and in mammals immune 
fiom atheioscleiosis one may use the dietaiy approach which indicates 
a low-fat, low-cholesterol diet oi follow Ban’s approach, which has been 
the use of female sex hormones * While woikeis previously had attempted 
to lowei seium cholesteiol ,ind to alter lipid metabolism b}’’ means of diet, 
the scientific stimulus in this direction resulted fiom the studies of Keys,^ 
who showed that an outstanding feature of all populations known to have 
lelatively little coionary heait disease is the low consumption of fats 
Expeiiments in man have shown that fat, and not the cholesterol content 
of the diet, has a stiong effect on blood cholesterol Low-fat diets have 
also been shown to i educe the incidence of thromboembolic disease In 
Nonvay, duiing World Wai II, the decline of incidence in coronary artery 
disease moitality was paralleled bv a shaip decline in thromboembolic 
complications aftei suigeiy These declines in mortality and morbidity 
have been held to be due to the low -fat diet pievalent at the time ■* Another 
study which indicated a lelationship betw'een plasma lipids and coronaiv 
atherosclerosis was that of Enos, W'ho leported on American soldiers 
killed in Koiea '' Gertler’s studies also indicated a causal lelationship be- 
tween athei osclerosis and elevated sei um cholesterol ' Confirmation of this 
study IS seen in the studies of H Steiner, wdio also noted that the high 
cholesterol level in patients with atheroscleiosis fluctuated widely in con- 
trast to the consistently low' levels in contiols- Autopsy studies w'hich 
1 eveal a higher incidence of sevei e atherosclei osis in obese people, confirm 
the metabolic origin of such athei osclerosis ** 

As a result of these consideiations, clinicians have tieated patients with 
atherosclerosis oi tendency tow'ards such conditions w'lth low'-fat diets 
While attempts have been made in that diiection," achieving a low- 
cholesteiol diet is moie difficult and of less value than a low'-fat diet 
Most of the body cholesterol consists of a mixtuie of exogenous or dietary 
cholesteiol and endogenous cholesterol of hepatic oiigin Several workers 
have reported relief of angina pectoris w'lth fat lestnction in diet,^® 
while others have produced angina pectoris w'lth high fat feedings^- 

Significance of Bundle Biavch Block 

One of the first ai tides to stiess the benign natuie of atypical right 
bundle bianch block appeared in 1934 and described five cases of atypical 
right bundle branch block, four of whom had no caidiac symptoms, the 
electrocardiograms remained unchanged over many years with the pa- 
tients continuing asymptomatic There w'as little oi no evidence o 
cardiovascular disease on routine physical examination^^ In considermg 
the etiology of bundle branch block, artenosclei otic heait disease is e 
common etiological type In a study of 452 cases of bundle branch ^ 
either right or left, 31 were examples of benign bundle branch block an 
these were usually right , the bundle branch block was considered benign 
when it existed without evidence of organic heart disease The benign 
tsrpe of bundle branch block was thought to be due to benign intercurren 
infections. When there is coronary artery disease, the prognosis wi 
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light bundle bianch block is bettei than with left bundle branch block 
Fiequently, eithei condition is compatible with a long and useful life 
Wolfian^" also lepoited a consideiable percentage of cases of bundle 
blanch block unassociated with clinical heait disease, most of the blocks 
weie of light bundle blanch type Theie aie lepoited instances of benign 
bundle bianch block in the same family^® 

In contiast to instances of peimanent bundle branch block, there have 
been a numbei of lepoits of tiansient bundle bianck block Tiansient 
bundle bianch block due to myocaidial changes secondaiy to heart failuie 
has been lepoited^’’ and othei woikeis have lepoited tiansitoiy bundle 
bianch block both in the piesence and absence of organic heart disease”® 
Bishop®^ followed a case for nine yeais following an episode of tiansient 
left bundle bianch block Mastei lepoited the piesence of transient bundle 
branch block duiing an attack of angina pectoiis and he suggested that 
even with septal infaiction, bundle branch block may be tiansitoiy until 
collateial ciiculation has taken place-® Kalett®® lepoited a case of left 
bundle bianch block which existed for foui yeais following coronary 
occlusion and then disappeared spontaneously, the patient remaining 
symptom-fiee This was unusual in that once established, such block is 
generally permanent 

COMMENT 

While the exact pathogenesis has not been elucidated, lecent studies 
indicate a close connection between the deposition of cholesteiol within 
the lumen of coionaiy aiteries and the process of atherosclerosis What 
effect blood cholesteiol levels have upon the deposition of cholesteiol 
within the intima of coionaiy aiteiies and whether this process can be 
influenced by exogenous cholesterol is debatable Howevei, it is well known 
that loweiing blood cholesteiol levels by means of dietary i estriction of fats, 
frequently causes xanthomatous skin lesions to deciease in size While 
atheromatous lesions within the intima of aiteiies need not respond in 
the exact mannei theie should be a similar effect 

The lelief of angina pectoiis is generally piesumed to be related to 
impioved collateral ciiculation® 

In the particulai instance heiein lepoited, the association between blood 
cholesteiol levels, electi ocai diographic changes indicating cardiac abnor- 
malities and the anginal symptoms cannot be disiegaided While the relief 
of anginal symptoms and the leveision of the pattern of bundle branch 
block may have been coincidental, the close association of these factors 
together with a reduction in blood cholesteiol and the decrease in size 
of xanthoma tubeiosum lesions achieved by means of i eduction in exogen- 
ous cholesteiol and fats, would indicate a common etiological factor In 
view of lecent expeiimental studies associating atheioscleiosis with cho- 
lesteiol metabolism, this one case may be a lucid demonsti ation of such 
association 
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Routine intiadeimal sensitivity tests foi histoplasmosis and coccidio- 
idomycosis, and not infrequently seiological examinations for these infec- 
tions, have long been recognized as pait of the woik up of a patient hos- 
pitalized with a diagnosis of tuberculosis Sporotiichum infection, how- 
ever, is not ordinal ily expected to become a problem in the differential 
diagnosis of pulmonai y tubei culosis ^ In conti ast to histoplasmosis and 
coccidioidomycosis the occuiience of sporotrichosis as a disease of the 
lungs without cutaneous involvement is exceedingly rare - ® ® Such is the 
subject of this leport 

A 53 year old white man was admitted to the Veterans Administration Center, Wads- 
worth, Kansas, on November 9, 1955, with a history of “lung trouble” for the past five 
years, which had become worse during the past two years He had to quit farming and 
cattle feeding because of dyspnea and cough 

A chest \-ray film was taken by the State Mobile Unit on October 14, 1966, which 
showed severe disease throughout the upper two-thuds of the left and the upper third 
of the right lung Hospitalization was advised by his private physician 

He denied having had skin lesions for which he was specifically and repeatedly ques- 
tioned He had spent all his life neai Milford, Kansas, except for a period of Military 
Seivice ivhen he was stationed in Coloiado (Coloiado Springs and Golden) 



FIGURE 1 FIGURE 2 

Figwe 1 Shovung fibio-cavitaiy disease in the upper two-thuds of the left lung and 
fibrocaseous disease in the upper third of the right lung — Figuie 2 Showing a 45 
cm cavity in the uppei it lung containing a fluid level and cavity in the left upper lung 
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Ho was thin and appealed chionicalh ill 0\oi the upper half of the left lung 
lesonancc was diminished, tactile and \ocal fremitus ncie inci cased, and theie were 
coaise lales and ihonchi These weie also piesent o\ei the right mid lung posteiiorly 
The hlood piessuie nas 128/72, lempeiatuie ')8 4, pulse 7G, admission ncight 124 pounds 
tompaied with an a\ciage weight of I.'IO pounds One to two ounces of mucopuiulent, 
yellow ish sputum daily wcie especloiatcd 

On Juh 1, H)12, a 70 millimetci milit.iiy induction film showed no evidence of dis- 
ease On Fehiuai V 5, l')50, theie was minim.tl fibiosis in the left apex, blunting of the 
costophicnic angles and thinning of the pulmonaiy markings consistent with emphy- 
sema The next film on No\emboi 14, 1055, showed fibi o-csMtaiy disease m the upper 
two-lhiids of the left and fibioc.iseous disease in the uppei thud of the light lung 
(Figuic 1) A planigiam on lanuaic 1, 105(i, showed cavitation in the left and pos- 
sible hone\ -combing in the mid poilion of the light lung Subsequently theie was lapid 
bilateial piogiession of the dise.isc until the film of M iich 7, 105G (Figure 2), showed 
a 4 5 cm ca\iU in the upjiei lobe of the light lung containing a fluid lecel as w'ell 
as the iiieMoush seen caxitc in the uppei lobe of the left lung X-iaj film on April 6, 
105G, showed icgiession foi the fust time which was moie pionounced in the light lung 
(one month aftei the stait of potassium iodide theiapy) On Octobei 25, 1956, a plani- 
giam of the loft apex showed a 9 x G cm cavit\ (Figiiie 3) No definite cavity was 
seen on a planigiam Ihiough the light apex at this time 

Theie woie no cutaneous oi hinphatic lesions visible oi palpable Uppei and lower 
GI senes weie negative An x-iav sunex of the lung bones of the uppei and lower 
exticmities w.is negative Signioidoscopic examination was nogatne except foi small 
benign pohps which weie fulguiatod 

Seiological examinations foi tulaicmia, biucollosis, txphoid, paia-t\ phoid, and sxphilis 
w'eie negative A complement fixation test foi histoplasmosis peifonned in Fui colow s 
Laboiatoiv (Kansas Cit\ Field Station, USPHS) was positive in Januaiv, 1956, wnth 
a titei of 1 8 A lepcat tost within eight weeks was negatne Intiadeimal sensitivity 
tests weie nogatne using intei mediate and second stiength PPD, histoplasmin 1 500, 
coccidioidin 1 100, and blastomxcin 1 100 Sixteen sputum cultuies foi acid fast bacilli 
weie negative 

Tw'olve sputum cultuies foi fungi weie positne foi Spoiotiichum Aftei five daj's 
of giowth at 37°C, and aftei sc\on davs of giowth at looni tempeiatuie, on hi am 
heait infusion glucose blood agai, the txpical \east phase of Spoiotiichum schenckn 
(Figuie 4) was obtained Aft^i 14 davs of giovth at lOom tempeiatuie on tl e 'ame 
medium, tlie cultuie showed the yeast phase and nncelium foimation at the edge oi 



FIGURE 3 FIGURE 4 

Figure 3 Showing a 3 x 6 cm left csvity — Bhgin e i Showing the yeast phase of 
Spoiotiichum schenckn 
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the colony (Figuie 6) An inti apei itoneal mouse inoculation with one of the positive 
yeast phase cultuies was positive foi Sporotiichum schenckn (Figuie 6) Identity of 
the oiganisms was confiimed by the Veterans Administration Area Refeience Labora- 
toiy in St Louis, Missouii Sexological examinations peifoimed by Waltei Reed Army 
Institute weie repoited as follows Histoplasmin whole yeast phase antigen negative, 
blastomycm yeast phase positive with titer of 1 8, coccidioidin negative, spoiotrichum 
yeast phase positive with titei of 1 64 Agglutination tests approximately two months 
apait weie positive fox spoxotrichosxs with a titex of 1 320 in Conan t’s Laboxatory, 
Duke University School of Medicine The cigar-shaped giam-positive bodies of Sporo- 
trichum wexe also demonstrated on direct smeais of sputum 

Bionchoscopy on Maxch 5, 1956, showed no intrinsic bxonchial lesions, but thick 
secxetions were pxesent xn the left main bronchus Examination of the washings for 
malignant cells was negative A cultuxe of the washings was sterile for acid fast 
bacilli and positive for Spoiotrichum schenckxx 

The Spoxotxichum was cultuied on media containing isoniazid and stxeptomycin to 
see whether the oiganisms would show a more abundant giowth in the presence of 
these dxugs This was done because of the initial rapid spread of the disease during 
INH and PAS therapy Howevei, thexe was no noticeable diffexence in the growth 
on Thompson’s medium (bxain heart infusion glucose blood agar with 20 units of peni- 
cillin per milliliter and 40 units of streptomycin per milliliter) 

Aftex the initial positive sputum cultures fox Sporotiichum wexe obtained, monthly 
cultuies were perfoxmed Except fox negative cultuies for spoiotrichum in Febiuary 
and March of 1957, all othex cultuies, including the most recent one of June 1957, 
were positive 

Since the pxesumptive diagnosis on admission was pulmonary tuberculosis, chemo- 
thexapy was started on November 22, 1955, using INH 300 mg daily and PAS 12 gms 
daily In addition 600,000 units of penicillin was given daily for six days and achro- 
mycin was given in a dosage of one gram daily for 17 days Saturated solution of 
potassium iodide xvas started Maxch 6, 1956, after spoxotiuchosis had been definitely 
diagnosed and tuberculosis xuled out Isoniazid and PAS wexe discontinued The dose 
of saturated solution of potassium iodide was gxadually incx eased to 216 drops daily 
Dihydroxystilbamadine was given intiavenously during the eaily months of treatment 
concuxrently xvith the administration of potassium iodide A total dosage of 3,826 mgs 
of dihydroxystilbamadine was given between Apiil 20, 1956, and June 1, 1956 It was 
then discontinued because of unpleasant side reactions following the intravenous in- 
jections * 



FIGURE 5 


FIGURE 6 


Fmae 5 Showing the yeast phase and mycelium formation at the edge of the colonv 
after 14 days of gioxrth —Figuie 6 Mesentery of a mouse inoculated xvith yeast phase 
culture, showing Sporotiichum schenckn (Gram stxain) (magnification 480X) 
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lemainod stable at about 128 pounds l.otneen November 1955 and Apnl 
195G Hovcvei, between Apnl 196G and Decembei 196G, theie was a 21 pound weieht 
pain fiom 128 to 149 pounds Dunnp the fust month of hospitahration the temperature 
vaiied fiom within noinial limits to ma\imunis of G')- F A maximum of 100 was 
occasions SubsequentK Iheie wcic occasional temperatuie elevations 
to 90° 1 * (July 1957) 

Ticatment with amphoteiicin B is contemplated in \iew of the fact that the treat- 
ment w'lth potassium iodide failed to result in nepitive sputum cultures for Sporo- 
tiichuni schenchii 


DISCUSSION 

When spoi oti ichosis is diagnosed, it is usually found as a disease of the 
skin, mucous membianes, Ivmphatic tissues, visceia, oi bones oi any com- 
bination of these ’■ The usual poi t of entiy foi the fungus of sporotrichosis 
is a wound of the hand (this is a disease common in gaideneis, for example) 
causing cutaneous lesions and fiom theie the fungus can spiead via the 
lymphatics and cause visceial invohement 

If the sputum haibois Spoioti ichum, the lattei can be demonstiated 
also by dnect smeai of the sputum Oui patient had a positive dnect 
smeai of the sputum foi spoioti ichum Webstei and Willandei desciibed 
recently a case of spoioti ichosis of the knee in which the aspiiate was 
positive foi spoioti ichosis on dnect smear 

Locali7ed and disseminated foi ms of the disease have been lecognized 
Cases of cutaneous spoi otnehosis with Msceial manifestations, while not 
being fiequent, aie not laie" Visceial involvement alone appears to be 
uncommon Spot otnehosis localized to the lungs alone, without other 
visceial localization, is exceedingly laie To the best of oui knowdedge 
we have been able to find, in the woild liteiatuie, only nine cases of spoio- 
trichosis limited to the lungs 

Theie can be no doubt about the diagnosis of pulmonaiy spoi otnehosis 
in the piesent case, since all Koch’s postulates have been fulfilled 

Immunological piocediues may be an aid in diagnosis It is known that 
complement fixation methods between Histoplasma capsulatum, Blastomy- 
ces deimatitidis, Candida albicans, Coccidioides immitis give positive cioss 
reactions” Theie aie also fiequent positive cioss leactions between his- 
toplasmosis and blastomycosis (Emmons and co-woikeis found that a 
dilution of 1 100 of histoplasmin gave a positive reaction in guinea pigs 
with blastomycosis, coccidioidomycosis and that, likewise, patients did 
leact to both histoplasmin and blastomycin Also positive cross reaction 
between Spoiotrichum schenckii and seveial stiains of pneumococci have 
been repoited ” 

Routine seiological tests in oui patient showed positive cross leaction 
between histoplasmosis and blastomycosis The fact that the patient a 
a positive reaction for blastomycosis aioused our suspicion that he 
harbor blastomycosis or any other fungus disease because of a possi e 
cross reaction and a careful search for fungi, including sporotrichosis, 
was therefore made 

This case again exemplifies the fact that if a patient presents himself 
with an obscuie lung condition an intensive search for sporotrichosis, 
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even if it is laie and unlikely to be found, should be included m the rou- 
tine work up of the patient, because as D T Smith puts it “ and fiom 
time to time the investigators will be rewarded with an unusual diagnosis — 
even a case of pulmonary sporotrichosis”® 
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Editorial 

Peace. A Task for the Medical World 

In Jill piimitivG lucGs the picicticc of medicine <ind the piiesthood were 
eloselv related and the same peison entrusted with both the interpreta- 
tion and application of divine manifestations to the welfare of mankind 
For this oflice the wisest of the tube weie chosen To lule the tribe and 
to oiganize it foi wai, the biavest and most cunning lathei than the 
most sensitive and intelligent were selected 

Accoidingto oui cuiient inteipietation of piimitive sociology Ave assume 
that the eailiest human piofessions were Piiest-Physician and Politician- 
Waiiiov Attempts to explain the insci ulable mvstei v of Cieation through 
metaphj'sical and philosophical leasoning giadiially disclosed two roles 
in the seaich foi tiuth and its application for the benefit of mankind 
those of the tiue piiest and the objective physician The piiest deci- 
pheis spiiitual matteis, judges deviations, and seeks healing oi com- 
foit bj'^ supernatuial means The physician seaiches the expression of the 
handiwoik of the Cieatoi, the ultimate tiuth, in the moi phological and 
functional aspects of natuie By deduction and expeiimentation he seeks 
to undei stand the noimal oi healthy state of man and also the intimsic 
and extimsic factois and agents which pioduce the abnoimal or dis- 
eased state He dedicates his life to the pievention and cure of disease 
The objective of the cleigy is to sustain the eminence of man on the 
basis of faith, the metaphysics of which is not within the comprehen- 
sion of many and theiefoie must be suppoited by the incontestable pro- 
nouncements of dogma The stiong bonds of leligion will unifj’’ gieat 
masses of people, the tenets of which however aie not now, and pel haps 
nevei will be, amenable to objective leasoning 

The physician studies and seives the most valuable and perfect pioduct 
of Creation Man Fundamentally identical in all the Avoild, the differ- 
ences in lace oi tiaits aie insignificant when one consideis genetic factois, 
structure and function The common devotion to the welfare of mankind 
gives the medical profession a stamp of fiateinity In eveiy countiy the 
physician finds colleagues who have the same basic inteiest in humanity 
and who puisue the common task of defending the life and health of otheis 
I have visited and lived in countries on five continents with inhabitants 
of many races having different degrees of progress, cultural traditions, 
economic conditions and religious beliefs By this experience I have con- 
firmed the extraor dinar y similarity of the attitude of one physician to 
another, of the physician to the community, and the community to the 
physician The fundamental reason for this unity of spirit is that the 
brain and the heart, like all the cells of our functional system whether 
serving the basic vegetative functions or highly specialized to give each 
of us an individual character, are essentially the same for all human 
beings This casts the physician in a privileged role, namely that of uniting 


460 



Vol WVIV 


PEACE A TASK FOR THE MEDICAL WORLD 


461 


the people of the woild foi the most positive of all reasons, the conserva- 
tion of life and health Wars occur because of negative factors, dissimi- 
laiity in political oi leligious views and disagreement ovei the interplay of 
economic powei Atomic eneigy, a new and poweiful tool, has lecently 
become available to man In the hands of some politicians who are enemies 
of freedom and human toleiance, it is a negative force jeopardizing the 
futuie of the human lace In the hands of the world’s physicians, this 
same power has alieady become a significant positive factoi for health 
and peace Common giound to unite the world on a religious, political, oi 
economic basis may nevei be found Biotheihood is possible howevei, 
thiough worldwide interest in a unique positive factor, the presei ra- 
tion of man’s most piecious gift Life We physicians aie by natural 
light the apostles of this campaign 

OVIDIO GARCIA-ROSELL, MD, FCCP' 
Lima, Peru 


”• Regent f oi Pei u 



C’OLLIDGE INTERIM SESSION AND SEMI-ANNUAL MEETING, 

BOARD OF REGENTS 

Tlie Intel im Session of the CoJJe^ifc uiJI be held in Rochestei, Minnesota, 
No\embei 29, 30 niicl the nioininpr of Decembei 1 PIcadquai teis will be at the 
Kahlei Hotel wlieic lound t.ible luncheons will be held The scientific sessions 
will take pi. tee in Plummei II.ill .ind JIann II. ill of the Ma\o Clinic buildings 
Piieside Confoiences will bo held in the M.ivo Found. ition House There will 
also be touis of the I\I.i\o Clinic, technic.il ovhibits, examinations for Fellow- 
ship, dinnei and dancing and foui motion pictuie sessions The Semi-Annual 
meeting of the Boaid of Regents .ind Bo.iid of Goveinois of the College wall 
be held at the Hotel Radisson in Minneapolis, Decembei I Following is the 
pioliminan piogiam foi the mcciing 

balurdn^, No^ ember 29 

Thoiacic and C.u dio\ascul.ii Suigical Clinics 
Methodist Hospital — 0 Theion Clagett 
St Mai\’s Hospital — John W Kiiklin, D C McGoon 

Piilvwnai }! Section — Plummei Hall, 2 00 pm 

Newel Developments in the Chemotheiap\ of Tubeiculosis 
Mai tin J Fit7P.iti ick, Kansas CiU, Kansas 
Cuiient Standaids foi Surgical Theiap\ of Tubeiculosis 
John B Glow, Deinci, Coloiado 
A Seiologic Test foi Di.ignosis of Tubeiculosis 
Guv P Youmans, Chic.igo, Illinois 
Suigeiv of the Tiachea and Bionchi 
Donald L Paulson, Dallas, Texas 
Recent Developments in the Management of Fungous Diseases 
Michael L Fuicolow', Kansas Citv, Kansas 
Recent Evaluations of Saicoidosis 

Haiold L Isiael, Philadelphia, Pennsylvania 

Caidiac Section — Mann Hall, 2 00 p m 

Clinical Manifestation of Seveial Tj'pes of Tiicuspid Valvulai Disease 
Oglesby Paul, Chicago, Illinois 
Femoial Aiteiy Blood Flow' 

D J Feiguson, Minneapolis, Minnesota 
Hypotheimia foi Intiacaidiac Suigeiy 
F John Lewis, Chicago, Illinois 

Diagnostic Application of Indicatoi -Dilution Cuives using a Cential 
Sampling Technic 

H J C Swan, Rochestei, Minnesota 
Expel lence w'lth Chloiothiazide in the Management of Hypei tension 
Robeit L Giissom, Omaha, Nebiaska 

Sunday, November 30 

Optional touis of medical buildings in Rochestei 

Round Table Luncheons 

Disoiders of Esophageal Motility 

Modeiatoi Charles F Code, Rochestei, Minnesota 

Bionchography, Indications and Techniques 

Modeiatoi Sheldon E Domm, Knoxville, Tennessee 
Suigical Tieatment of Acquired Valvulai Heait Disease 
Modern toi Robert P Glovei, Philadelphia, Pennsylvania 

Early Detection of Emphysema 

Moderatoi Petei A Theodos, Philadelphia, Pennsylvania 
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Scientific Session 

Intiathoiacic Complications of Subphiemc Infection 
David P Boyd, Boston, Massachusetts 
Clinical Application of the Carbon Monoxide Method of Estimating Diffu- 
sion Capacity of the Lungs 

David W Cugell, Chicago, Illinois 
Cm lent Thoughts on Asthma 
John M Sheldon, Ann Aiboi, Michigan 
The Staphylococcus 1959 Nemesis 
Robeit J Andeison, Atlanta, Geoigia 
Cm lent Concepts of Intel stitial Pulmonaiy Fibiosis 
Howaid S Van Oidstrand, Cleveland, Ohio 

Fireside Conferences and Local Discussers 

The Lung in Systemic Disease 
F E Donoghue, Rochestei 
Pulmonaiy Function Tests and then Utilization 
Waid S Fowlei, Rochestei 
Chemotheiapy of Tubeiculosis 
David T Cair, Rochestei 
Allergy in Pulmonaiy Diseases 
Louis E Prickman, Rochestei 
Caicinoma of the Lung 
0 T Clagett, Rochester 
Pulmonary Hypertension 

Howard B Burchell, Rochestei 

Diagnostic and Suigical Methods in Intiacaidiac Septal Defect 
R 0 Biandenbuig, Rochester 

Medical and Emotional Rehabilitation following Myocaidial Infarction 
Richaid M Steinhilbei, Rochestei 

Techniques in Caidiac Diagnosis (Roentgenologic, catheterization, etc) 
Earl H Wood, Rochester 

Specific and Non-specific Theiapeutic Appi caches to Congestive Heait 
Failure 

R L Paiker, Rochester 

Monday, December 1 — ^Rochester — ^Mann Hall 

Mayo Clinic Chest Conference — Diagnostic Pioblems 
Heiman J Moeisch, Rochestei, Chairman 
Cardiac Conference — Clinicopathologic Confeience 
J E Edwards, Rochester, Chaiiman 
Thoiacic and Cardiovascular Surgical Clinics 
F H Ellis and P E Bernatz, Rochestei 

Minneapolis 

Charteied buses will leave Rochester at 1 00 pm to aiiive in Minneapolis 
in advance of the sessions to begin at 3 30 pm 

Meeting, Board of Regents and Boaid of Governors 
Dinner and panel discussion — “Inhalation Theiapy’’ 

Model ator Edwin R Levine, Chicago, Illinois 

Panel Seymour M Faibei, San Fiancisco, California, H F Helmholz, 
Rochestei, William F Miller, Dallas, Texas, Maui ice S Segal, 
Boston, Massachusetts 

Dr R Diew Miller, Chairman, Pulmonaiy Section, and Di Raymond D Piuitt, 
Chairman, Caidiac Section, Committee on Scientific Program foi the Interim 
Session, have announced that the complete progiam will be published in the 
November issue of Diseases of the Chest Physicians planning to attend the 
meetings aie requested to write directly to the Kahlei Hotel in Rochester and 
the Hotel Radisson in Minneapolis foi reservations, giving arrival and departure 
dates The Clinical Meeting of the Ameiican Medical Association will take place 
in Minneapolis, December 2-5 



College Chaptej- News 

SOUTHERN CHAPTER 

The 15th annual meclnip: of the Southcin Chaptei, comprised of the 16 
southein states and the Distnct of Columbia, will be held in conjunction with 
the meeting of the Louisiana Chaptei, at the Jung Hotel, New' Oilcans, No- 
vembei 2 and 3 The following piogiam will be piesented 

Sundnj, November 2 — Moi rung Session 

A H RussnkofT, Biimingham, Alabama, piesiding 

9 25 .1 m Intioductoiv lemaiks 

Joseph S Ciuise, Atlanta, Gcoigia, Piesident, Southein Chaptei 

9 30 <i m “Roentgen Aspects of Active Histoplasmosis” 

E.ii 1 E Little, Ji , Little Rock, Aikansas 
“Some Pioblems of Staplnlococcal Pneumonia ’ 

Chailcs A Le Maistie, Atlanta, Geoigia 
“An Appiaisal of the Clinical Value of Piolonged Positive Pres- 
suie Bieathing” 

Ben V Bianscomb, Biimiiigham, Alabama 

“A Clinical Studj' of Chionic Pulmonaiy Disease due to Atvpical 
Mvcobacteii.i” 

Albeit G Lewis, Ji , Tampa, Floiida 
“Pulmonaiv Fibiosis A Histochemical Appioach” 

A E Andeison, Ji , Jacksonville, Floiida 

Afternoon Session 

Robeit R Shaw, Dallas, Texas, piesiding 

2 00 p m “Respiiatoiy Diflicultics Associated with Anomalies of the Aoitic 
Aich” 

J Waltei Paik, III, and Sam Gieei, San Antonio, Texas 
“Thoiacic Suigical Conditions in Infants” 

E S Ciossett, El Paso, Texas 

“The Pioblem of Peisistent Positive Sputum aftei Resection foi 
Pulmonaij' Tubeiculosis” 

Clyde Rush, Sanatoiium, Texas 

“Esophagodivei ticulostomv foi Stenosis of Uppei Esophagus As- 
sociated w'lth Zenkei’s Divei ticulum” 

Edw'aid F Skinnei and Gene Page, Memphis, Tennessee 
“Substitution Opeiation for Esophageal Stiictuies” 

Oslei A Abbott, Atlanta, Georgia 
“Suigical Tieatment of Bionchogenic Caicinoma” 

G V Biindley, Ji , Temple, Texas 

6 00 p m Cocktail paity 

Monday, November 3 — Morning Session 

Flank W Pickell, Baton Rouge, Louisiana, Louisiana Chaptei President, 
presiding 

8 55 a m Introduction of Daniel E Jenkins, Houston, Texas, 

Fust Vice President, Southern Chaptei 

9 00 a m “Cardiovascular Research in Britain and in Russia” 

T J Reeves, Birmingham, Alabama 
“Problems in Diagnosis and Tieatment of Patent Ductus 
Ai teiiosus” 

Robeit G Ellison, Augusta, Georgia 
“Metabolism of the Isolated Heart” 

Watts R Webb and S S Lee, Jackson, Mississippi 
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“E\peuences in the Suigical Management of Tumois of the Chest 
Wall” 

Haiold C Speai, DeWitt C Daughtiy, and John G Chesney, 
Miami, Floiida 

Fifth Annual Paul Tinnei Memoiial Lectuie — “Bionchogemc 
Gaicinoma” 

Alton Ochsnei, New Oi leans, Louisiana 
Afternoon Session 

2 00 pm Symposium “What Do the Newei Reseaich Tools in Caidiovas- 
culai Disease Hold foi Futuie Application’” 

Model atoi Geoige E Buich, New Orleans, Louisiana 
Ballistocaidiogiaphy and Kinetocaidiogiaphy 
E E Eddleman, Biimingham, Alabama 
Left Heait Catheteiization 

T J Reeves, Biimingham, Alabama 
Electiocaidiogiaphy and Kinetocaidiogiaphy 
Manuel Gaidbeig, New Orleans, Louisiana 

POTOMAC CHAPTER 

The Potomac Chapter, representing Maryland, West Virginia, and the District 
of Columbia, will present its annual meeting at the Statlei Hilton Hotel, Wash- 
ington, DC on Novembei 23 The following program will be piesented 
Roy G Klepsei, Washington, DC, chaptei piesident, presiding 

8 45 a m Registration 

9 15 a m Business Meeting 

9 30 a m Symposium “Staphylococcal Pneumonia and its Complications ’ 
Moderator Milton Gusack, Washington, D C 
Clinical and Radiographic Aspects 
Joseph M Lo Piesti, Washington, D C 
Surgical Implications 
Edgar W Davis, Washington, D C 
Symposium “Current Controversies in Pulmonary Tuberculosis — 
The Duiation of Chemotheiapy, Problems of Bacterial Re- 
sistance and Relapse, The Question of Eaily Suigeiy, Man- 
agement of the ‘Open Negative’ ” 

Model atoi Sol Katz, Washington, D C 

Panel Oscai Auerbach, East Orange, New Jersey, J Maxwell 
Chamber larn. New Yoik City, Richaid F Kieffei, Balti- 
more, Maryland, James W Raleigh, Sunmount, New 
York 

12 00 noon Round table luncheon panels 

A) “Which Antibiotic’ Factors Influencing One’s Choice” 

Moderator John P Utz, Bethesda, Maryland 

B) “Anesthetic Problems in Cardiac Suigeiy” 

Moderator Charles E Fieist, Washington, D C 

C) “Bronchial Caicinoma Preventable’ Treatable’” 

Moderator Oscar Auerbach, East Orange, New Jersey 

Afternoon sessron — Cardiovascular Seminar 
William L Cooke, Charleston, West Virginra, Vice President, presiding 

1 00 p m “Unusual Causes of Heart Failure” 

Thomas W Mattingly, Washington, D C 

Symposium “Diagnostic Methods in the Study of Ciiculatorw 
Shunts” 

Moderator Andrew G Morrow, Bethesda, Maryland 
Panel Eugene Biaunwald, Robert Frye, and Robert Long, 
Bethesda, Maryland 
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Fneside Confeienccs 

"Coionan Aiteij Disease” 

Benjamin iManchester, Washington, D C 

‘‘Empln sema” 

Janies P Mann, Washington, D C 

"Esophageal Diseases” 

Moms II O’Dell, Chaileston, West Viiginia 

‘‘Clues ,ind Red Hen mgs in Congenital Heait Disease” 

Beinaid I Walsh. Washington, D C 

IMINNESOTA CHAPTER 

Newh elected ofliceis of the Minnesota Chaptei aie 
Piesident J Paul Medelman, St Paul 

Vice-Pi esident Sumnei S Cohen, Oak Ten ace 

Secietan-Ticasuiei Coleman B Connolh.St Paul 

VIRGINIA CHAPTER 

The annual meeting of the Viiginia Chaptei will be held on Sunday, Octobei 
12 in the Flemish Room of the Teffeison Hotel, Richmond, Viiginia 

PACIFIC NORTHWEST CHAPTER 

The Willow Chest Centie, Vancoiivei, Biitish Columbia will be the l(^ca- 
tion foi the annual meeting of the Pacific Noitlnvest Chaptei, November 7-8 

RIO GRANDE DO SUL CHAPTER 

In coopeiation wuth the Tubeiculosis Society of Rio Giande do Sul and the 
Liga Rio Giandense Contra a Tubeiculose, the Rio Giande do Sul Chaptei of 
the College celebiated ‘‘Tubeiculosis Week” in Poito Alegie on May 17 Pio- 
fessoi Cailos Bento, Goveinoi foi the College, piesided at the opening session 
held in the Governoi’s Palace, and spoke on the activities of the thiee organi- 
zations Piofessoi Bento also lepiesented the College at the dedication ceie- 
monies of a new lehabilitation ccntei foi tubeiculosis patients at the Hospital 
do Pai tenon 


ANNOUNCEMENTS 

The Southein Thoiacic Suigical Association will hold its annual meeting at 
the Deauville Hotel, Miami Beach, Florida, Novembei 28-30, 1958 

The School foi Inhalation Theiapists of St Elizabeth Hospital, Elizabeth, 
New Jeisey, announces the beginning of its Second Academic Sessions on 
Octobei 14 The course will consist of lectin es and demonstiations twm 
mgs each week foi six months Fuithei infoimation may be obtained 
wilting to Di Bui ton M Cohen, c/o Mi B R Rosa, Supeivisoi, Inha a i 
Theiapy Seivice, St Elizabeth’s Hospital, Elizabeth. New Jeisey 
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Sensitivity to Tuberculin, Histoplasmin and 
Coccidioidm Among High School Students 
in Northwestern Georgia^ 

PHYLLIS Q EDWARDS, M D , CECIL F JACOBS, M D 
Washington, D C 
and DOROTHY BARFIELD, R N 
Dalton, Geoigia 

Skin testing suiveys of school-age gioups with tubeiculin and, in some 
localities, also with histoplasmin and coccidioidm, aie gaming lecognition 
as a useful public health pioceduie The lapidly changing tubeiculosis 
pictuie m most communities, togethei with the appaient need to reduce 
ladiation exposuie to a minimum, means that the tubeiculin test is emerg- 
ing as an important method foi measuring the pi ogress of tuberculosis 
contiol piogiams Testing, m addition, with fungus antigens is becoming 
moie 01 less mandatoiy m areas where fungus infections complicate the 
pictui e 

The piesent lepoit adds to the gi owing body of expeiience collected 
dm mg the last few yeais on the value to a community of lesults obtained 
fiom a carefully conducted skin-testmg suivey of school-age populations ^ “ 
The immediate stimulus to undeitake the suivey aiose duimg the couise 
of leviewing the tubeiculosis case legistei at the Dalton-Whitfield and 
Mill lay County Health Depaitment Some of the patients on the register 
had had lepeatedly negative sputum examinations foi tubercle bacilli 
and some, m addition, did not leact to tubeiculin The high frequenc 3 '^ 
of pulmonaiy calcifications on routine x-iay films, which could not be 
attiibuted to tubeiculosis, created a great deal of speculation as to the 
etiological factor Histoplasmosis came to mind as a diagnostic possi- 
bility, as the Whitfield-Muiiay aiea is situated m the northwestern 
coinei of Geoigia on the fiinge of the histoplasmosis endemic aiea, yet 
the pievalence of infection with the fungus m the immediate vicinity of 
Whitfield County was not known The time had come to find out 

Study Population and Pi oceclui es 

The skm-testmg suivey, supplemented with 70 mm x-iay films, was 
earned out m Maich, 1957 It was oiganized by the Dalton-Whitfield 

"From the Tubeiculosis Piogiam, Division of Special Health Sei vices. Public Health 

Seivice, U S Department of Health, Education and Welfare, and the Dalton-Whit- 
field and Muiiai Counties Health Department, Dalton, Georgia 

Copjrifrht 1958 bj the American CoIIece of Chest Phjsicians 
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County and I\Iuiiay Countv Health Bepai tments A note signed by the 
Uistnct Dnectoi of Public Health was sent to the paients of all high 
scliool students infoiniing them that duiiiig ,i siiecified two-veek peiiod 
a suivev would be conducted loi the pin pose of finding out how manv 
students had had tubeiculosis oi fungus infection, and that a iej?iesenta- 
tive of the Health Depaitment would be at each school duiing the suivej 
to answ'ei questions the students oi paients might have about the piogiam 
A biief statement accompaining the note, and newspapei ai tides, de- 
sciibed the geneial chaiactei istics of histoplasmosis and coccidioidmycosis 
and whv the Health authoiities need to distinguish between these two 
fungus infections and tubeiculosis j\Ii Cliffoid Hale, Supeiintendent of 
Dalton schools, Mi Albeit D.i\is, Supeiintendent of Whitfield County 
Schools, Ml Rav Bagle\, Supeiintendent of kluiia\ County Schools, and 
all school piincipals g.ive then enthusiastic suppoit which assmed the 
success of the piojcct 

The suive\ included the ‘^ix public high schools in the tw'o counties (fig 
]) Tw’O of the schools aie located in Dalton Dalton High, foi w'hite 
students living in the citv, and Emoi\ High foi all Negio students in 
both Whitfield and Muiiav Counties White students luing m the iiiial 
paits of the .uea attend one of the loin luial high schools, whichevei is 
neaiest then home The total eniollment foi the si\ schools, as showm 
in table 1, W'as estimated to be lust o\ei 2,400, and 2,112 (87 3 pei cent) 
of the students w'eie tested aikl x-ia\ed Paiticipation w'as highest, almost 
95 pel cent, in Valiev Point High School and just ovei 80 pei cent in 
both Min lay and Emoiv High Schools 

The testing and leading w’as done b\ a field leseaich team fiom the 
Tubeiculosis Piogiam of the Public Health Seivice Each student w^as 
tested simultaneously wuth histoplasmin, coccidioidm and tubeiculin Two 


TABLE I 

NUMBER OF STUDENTS ENROLLED, AND NUMBER AND PEE CENT 
WITH COMPLETED TESTS, FOR THE SIX HIGH SCHOOLS 
IN W^HITFIELD-MURRAY COUNTIES, GEORGIA 


High School 


Numbei 


Completed 

Em oiled Tests 


Pei Cent 
Completed 
Tests 


Mull ay 

491 

402 

81 9 


Noith Whitfield 

537 

486 

90 5 


Valley Point 

396 

375 

94 7 


Westside 

222 

192 

86 6 

_ 

Dalton 

651 

559 

85 9 


Total white 

2297 

2014 

87 7 



Emory (Negio) 

121 

98 

81 0 


Total all students 

2418 

2112 

87 3 

- 


■•■Includes one student not tested with histoplasmin 
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tests were given in one foiearm, and one in the othei, by intiacutaneous 
injection of 0 1 ml The products used foi the suivey weie histoplasmin 
H-42 piepaied by Dr Arden Howell, Ji of the Public Health Seivice, 
coccidioidin C-24, piepared by Di Chailes E Smith of the Univeisity of 
California, and tubeiculin PPD-S, the international standard PPD, pie- 
pared by Dr Florence Seibert of the Heniy Phipps Institute For study 
pui poses, the histoplasmin was used in two dilutions, the standaid 1 100 
dilution and a 1 50 dilution, given alternately as the students came to be 
tested Coccidioidin 1 100 dilution and the 5 TU (0 0001 mg ) dose of 
PPD-S weie given to all students All pioducts were labelled in code 
on the bottles and the members of the testing team weie not told what 
the bottles contained 

Reactions were read in 48 (or 72) hours by measuiing and lecoiding 
the tiansverse diametei of palpable induiation All leadings (except in 
Emoiy High) were done by one expeiienced nuise 

Photofluoi ogi ams of the chest were taken at the time of the skin 
testing by a mobile unit piovided by the Geoigia Department of Public 
Health, through the couitesy of Dr Claia Baiiett The films were lead 
independently by two Public Health Seivice physicians who had no knowl- 
edge of the skin test lesults and who simply interpieted the films as 
noimal or as showing evidence of calcification (definite oi possible), 
infiltration, othei (non-tubeiculous) pathology or a combination of findings 

History of all places of residence since biith was also obtained foi each 
student by direct questioning at the time of the testing 



FIGURE 1 Map of Whitfield and Murray Counties, Georgia, shovung location of the 
SIX public high schools and the adjoining counties 
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Ncncmlicr IS'iS 



Emoiy (Negio) 98 18 18 4 
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Results 

Tube') cxdiu sensiUvitij 

The tiequency distiibution by size of leactions to the 5 TU dose of PPD 
IS given in figuie 2, wheie the hoiizontal axis shows the diametei of indiua- 
tion (in 2 mm gioups) and the veitical axis shows the percentage of 
leactions of each specified size Moie than 75 pei cent of the tubeiculin 
leactions weie lecoided as 0 oi 1 mm, about 12 pei cent as 2 oi 3 mm 
and about 3 pei cent as 4 oi 5 mm Foi leactions of 6 to 25 mm, the 
fiequencies weie veiy low and neaily the same foi each 2 mm giouping 
but with a slight indication of a peak at 14-17 mm Thei e is no clear-cut 
sepal ation of the distiibution into two gioups The very laige reactions, 
which can be piesumed to lepiesent tuberculous infection, meige with 
the veiy small leactions, which aie undoubtedly negative 

Interpietation of the tubeicuhn leactions in the present study may, 
however, be based on mateiial fiom othei reports “ Many of the reac- 
tions measuring less than 10 mm to the 5 TU test, and this is paiticulaily 
true in the southeastern pait of the country, apparently represent non- 
specific (heterologous) sensitivity Reactions in the range from about 
3 01 4 to perhaps 9 mm represent a mrxture of positive, negative and 


77 V 



1 NDURATION (m mm) 

FIGURE 2 Frequency distiibution by size of reaction to 5 TU of PPD-S among 
high school students in Whitfield-Murrav Counties, Georgia ’ 
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noiihpecihc leaciions Thus, as indicalecl ju a leceiit publication,^’ a fan 
eslimnie of the pievalence of lubeiculous infection can be made bv using 
a crileiion of 10 mm oi moie loi a positive reaction 

The peicentage of positive tubeiculin leactois, so defined, is given in 
tnble 2 bv school (and sex) accoiding to lesidence and age Lifetime 
lesidents of the communit\ include oiiIn those peisons who weie bom in, 
and had nevei lued outside of, Whitfield oi Munay Counties oi any of 
the 10 adioining counties (see map, fig 1) Almost thiee-fouiths of the 
students, 1,542 of the 2,112, could be classified as lifetime lesidents The 
a\ei«ige peicentage of tubeiculin leactois .imong the white students was 
Ion, less Ih.in 5 pel cent, nith onh minoi vaiiations fioni school to school 
and b\ sex, age and lesidcnce in the communih 

The pieialence of infection among Negio students, although less than 
100 weie tested, appeals to be seveia! times higher than among white 
students 

Histoplasnnn sen^tinnip 

Reactions to histoplasmin aie distiibuted accoiding to size in figuie 3 
About 60 pel cent of the leactions neie lecoided as 0 oi 1 mm , followed 
bv an abiupt diop to 6 5 pei cent foi leactions of 2 oi 3 mm, 14 pei 
cent foi 4 01 5 mm , and onh 1 1 pei cent foi leactions of 6 oi 7 mm 
Thereaftei, with inci easing size of leaction, the fiequencies lose to reach 
a maximum of 7 1 pei cent at 12-15 mm and then tapeied off The 
distiibution is bimodal in foim, ^Mth the iight-hand segment lesemblmg 
the noimal piobabilitv fiequenci cuive and sepaiating itself fiom the 


GOf 



1 N DU RATI O N (t n mm) 

FIGURE 3 Fiequency distiibution by size of leaction to histoplasmin (H-42), among 
high school students in Whitfield-Muiray Counties, Georgia 
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left-hand segment in the neighboihood of 6 mm As the two doses of 
histoplasmin used m the present study pioduced only small diffeiences 
m the sizes of the reactions/^ results for both doses have been combined 

Fiom the foim of the distribution, it may be infeiied that most of 
the leactions measuiing less than 6 mm belong to the negative (unin- 
fected) gioup and most of the laigei reactions belong to the positive 
(infected) group The two groups overlap to some degree in the lange of 
about 4 to 9 mm 

The percentage of students with positive histoplasmin reactions (6 mm 
or more) is given in table 3 for each school and, within each school, by 
sex, age gioup and lesidence in the community For students in the 
four rural schools, the frequency of positive reactors ranged from about 
19 to 25 per cent, with an average of nearly 22 per cent The frequencies 
were more than twice as high for students attending the two urban 
schools in Dalton — 55 per cent for the white students at Dalton High 
and 56 per cent for the Negro students at Emory High 

In almost all instances, somewhat higher frequencies of positive reactor s 
were found among boys than girls, among older than younger students 
within the six-year age span, and for lifetime as compared with non-life- 
time residents The apparent reversal in the frequency with age among 
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FIGURE 4 Peicentage of histoplasmin reactions 6 mm oi more among high school 
students grouped according to age, sex, race, and lural oi urban residence in Whit- 
field-Muiray Counties, Georgia 


TABLE III 

UMBER AND PER CENT OF STUDENTS WITH HISTOPLASMIN REACTIONS OF G MM OR MORE. AMONG 1 t-lG AND 17-10 
EAR AGE GROUPS, BY SCHOOL AND SEX, ACCORDING TO RESIDENCE IN WHITFIELD-MURRAY COUNTIES, GEORGIA 
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Negio students may be asciibed to landom vaiiations in a small sample 
Figure 4 piesents a summaiy pictme of the histoplasmin test results 
The high fiequencies of positive reactois in the two urban schools aie 
contrasted with the much lower frequencies in the four rural schools 
The figure brings out the slightly higher propoition of reactors among 
boys than girls — a finding consistent with reports from othei commun- 
ities ^ ® 

Coccidioidin sensitivity 

Coccidioidomycosis has not been lepoited, so fai as we know, in a 
native resident of northwestern Georgia, and studies of coccidioidin sen- 




FIGURE 5 Fiequencv distiibution by size of leaction to coccidioidin (C-24) among 
all high school students (A), those with i histoplasmin reaction of less than 6 mm 
(B) and those wth a histoplasmin leaction of 6 mm oi moie (C) in Whitfield-Muiiav 
Counties, Geoigia 



176 


EDWARDS, TACORS AND JJARFIELD 


November, ig'JS 


sitivitv indicate that the endemic aiea of Coccidioides infection in the 
United States is limited to the southwest’’’ ’’’ The present survey thus 
offeied an oppoitunit\ to studv the natuie and fiequencv of nonspecific 
(heteiologous) sensitivity to coccidioidin in a localitv fai fiom the Coc- 
cidioides endemic aiea 

The fiequencv distiibution bv si/e of leaction to coccidioidin is given 
in the uppei pait of figuie 5 foi the entiie studv population and, in the 
low'd section, foi those with histoplasmin leactions of less than 6 mm 
(left) and those with histoplasmin leactions of 6 mm or moie (light) 
The distiibution foi the lobil gioup shows that all but a veiv few of the 
leactions weie lecoided as ^eio oi onb <i few millimeteis in diametei 
the fiequencv of leactions 6 mm oi moie was 3 4 pei cent 

Because of tlie cleai point of sepaiation at 6 mm foi histoplasmin 
leactions (see fig. 3), students with leactions of less than 6 mm piob- 
ablv lepiesent a faiilv "puie” gioup of peisons not infected with histo- 
plasma Coccidioidin leactions in this gioup, show’ii in the low’ei left 
section of figuie 5, can not be legaided as ci oss-i eactions ow'ing to histo- 
plasmal infection Thev must, with few' evceptions (discussed below'), 
lepiesent the kind of leactions that can be expected in a gioup fiee of 
infection w'lth coccidioides and histoplasma Onlv 1 pei cent of the leac- 
tions measuie moie than 5 mm and onh 0 2 pei cent measuie more 
than 7 mm 

The distiibution of coccidioidin i eactions foi the gioup of students 
w'ho piobably have been infected w'lth histoplasma, show'n in the low'ei 
light section of the figuie, piovides infoimation about the size and fie- 
quency of nonspecific (cioss) i eactions to coccidioidin in peisons sensitized 
bv histoplasma infection Compaiison of this distiibution wuth the one 
at the left indicates that at least some of the 2 and 3 mm i eactions must 
be CIOSS leactions, and a substantial piopoition of the 4 and 5 mm 
leactions and almost all of the i eactions of 6 mm oi moie must be cioss 
leactions 

Although the details aie not given, lesults foi boys and giils w'eie 
analyzed separately Among the 370 boys w'lth positive i eactions (6 mm 
01 moie) to histoplasmin, coccidioidin i eactions of 4 mm oi more weie 
found in 85 (23 0 pei cent), as compaied with 45 of the 309 girls (14 6 
per cent) A diffeience betw'een the sexes was also found for students 
with negative leactions (less than 6 mm ) to histoplasmin for boys the 
fiequency of coccidioidin i eactions of 4 mm oi moie was 6 4 per cent 
(39 out of 609), for gnls it was 3 3 pei cent (27 out of 824) In both 
instances the diffeiences aie statistically significant 

As shown in table 4, 16 of the students had coccidioidin i eactions of 
10 mm or moie The two with the laigest reactions (17 mm and 20 
mm ) had lived in the southwest and piobably acquired an infection wath 
Coccidioides A few others may also have lived in the southwest but 
forgot to say so when asked for then residence histoiy, oi they may have 
merely visited or lived for a shoit period in the coccidioides endemic 
area, a fact that would not have been bi ought out m obtaining the lesi- 
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dence histoiy But the remaindei may simply be highly sensitive peisoiis 
with faiily stiong ci oss-i eactions, as in all but 2 instances the leactions 
to coccidioidin weie smallei than to histoplasmin 

Theie is no evidence fiom this material that Coccidioides infection is 
indigenous to noithwestein Geoigia 

X-j ay findings 

The 70 mm x-iay films foi 87 of the 2,111 students weie inteipieted 
independently by two leadeis as showing eithei pulmonaiy calcification 

01 infiltiation In 73 instances both leadings indicated the piesence of 
calcifications , in 12 instances one indicated calcification and the othei an 
infiltiation, and in 2 instances both leadings agieed on the presence of 
an infiltiation 

All but SIX of the 87 students with pulmonaiy findings reacted to histo- 
plasmin, as shown in table 5 Only thi ee of the 87 reacted to tubei culm, 

2 of whom weie histoplasmin non-i eactoi s, the third had a histoplasmin 
leaction of 17 mm Two had coccidioidin reactions measuiing 11 mm 
and both of them had histoplasmin reactions of 15 mm As both weie life- 
time lesidents of the community, having been boin and lived all then 


TABLE IV 

CORRELATION OF SIZES OF REACTIONS TO HISTOPLASMIN 
COCCIDIOIDIN AMONG HIGH SCHOOL STUDENTS IN 
WHITFIELD-MURRAY COUNTIES, GEORGIA 
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lives in Whitfield Countj, then leactions to cocciclioidin were probablj 
nonspecific and the pulmonaiv calcifications a lesult of histoplasma 
infection 

Analysis of the fieqiiencv of calcifications among histoplasmin leactors 
of 6 mm oi moie i mealed an unexpected statistically significant difference 
betv een the sexes the calcification late was 15 1 per cent among boj'^s 
and only 8 1 pei cent among giils 

Thus, the pulmonaiy findings can be attributed to histoplasmosis in all 
but seven of the 8i instances In two of those seven cases the findings 
can piobably be asciibed to tubeiculosis and in both instances the two 
leadeis identified the same lesions, desciibed as infiltiations in the right 
uppei lung field In one othei case the student reacted to both tuberculin 
and histoplasmin, so the findings could be due to eithei infection And in 
the foui lemaining cases, the etiolog\ of the lesion is unknown, as the 
students did not lead to am of the thiee skin tests 


TABLE V 

FREQUENCY OF PULMONARY CALCIFICATIONS. INFILTRATIONS BY 
SIZE OF REACTION TO HISTOPLASMIN, AMONG HIGH SCHOOL 
STUDENTS IN WHITFIELD-MURRAY COUNTIES, GEORGIA 


Total Calc /Infilt - 

Histoplasmin Reaction Pei Pei 

(Millimctois) Numbei Cent Niiiiiber Cent 
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Total 
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100 0 

87 

41 

Reactions less than 6 mm 

1433 

67 9 

6 

04 

Reactions G mm oi moie 

678 

32 1 

81 

11 9 


-■Two leadeis lead the 70 mm films independently as showing calcification oi 

infiltiation , 

■“Includes 2 peisons with tubeiculin leactioiis of 20 mm and 21 mm 
flncludes 2 persons with coccidioidni leactions of 11 mm (both liietime 
dents of Whitfield County) 

^Includes 1 peison with a tubeicnhn leaction of 18 mm 
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Dibcuhsion 

A stiikmg finding in the piesent suivey is the reveisal ot the usual 
uibaii-iural relation in prevalence of histoplasmin sensitivity Piior and 
Allen^^ repoited some 10 yeazs ago that the histoplasmin leactor late 
among Ohio University students was appreciably highei foi those coming 
fiom faims than from cities, and latez leports from other aieas^ have 
been in substantial agreement with their findings The most lecent con- 
tribution to the subject, a study by Fui colow and Ney-® of Kansas City 
school childien, has led those authois to conclude that theie is “a stiong 
positive relationship between amount of contact with faims and the 
pievalence of positive histoplasmin skin tests ” 

In the piesent survey the high fiequency of histoplasmin leactois in 
students attending the two uiban schools and the much lowei fiequency 
of leactois in the foui luial schools points diiectly to a souice of infection 
within the uiban area of Dalton to which both Negio and white children 
appear to be exposed about equally We would postulate fuithei that 
contact with a source in Dalton could account foi many, if not most, of 
the histoplasmin reactors found among the rural lesidents This indica- 
tion of a potent souice of infection in an urban rathei than luial area is 
of consideiable epidemiological inteiest, as it may lepiesent a unique 
situation which in no way invalidates the evidence that souices of infec- 
tion aie ordinarily found in lural aieas 

Analysis of the sizes of the histoplasmin leactions in the piesent ma- 
terial, as compared with the sizes of leactions found in other aieas wheie 
Coccidioides and othei fungi cause nonspecific (heteiologous) sensitization 
to histoplasmin,^^ indicates that histoplasmin sensitivity in the Whit- 
field-Muiray aiea is specific foi infection with histoplasma The high 
correlation between pulmonaiy calcification and histoplasmin sensitivity 
further suppoits that intei pretation It also suggests that the souice of 
infection in the community has been piesent foi some years, as it takes 
seveial years foi calcium to replace a pulmonary infiltration 

Most of the coccidioidin sensitivity in lifetime residents of the area is 
interpreted as nonspecific The coccidioidin leactions weie of small aver- 
age size and wei e generally found in persons who reacted to histoplasmin 
There was, however, a significantly higher frequency of nonspecific coc- 
cidioidm reactions in boys than in gills As far as we know, this is a 
new and unexpected finding, furthei study of it should lead to a better 
undei standing of the natuie and significance of nonspecific sensitivity to 
the fungus antigens 

Tubeiculin sensitivity showed a fiequency of about 5 pei cent in the 
white high school students — a pievalence onlj'^ slightly higher than that 
lepoited foi young people in vaiious othei communities^-^"*’ An 
aveiage pievalence of 5 pei cent at 16 to 17 jeais of age coriesponds to 
an aveiage infection late of a little moie than 3 per 1,000 pei yeai If, 
as seems likely, the infection late has dropped in this community, as it 
has in most communities, during the lifetime of these young people, many 
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ol them piobably got then tubeiculous infection in early childhood In 
othei woids, the infection late at the piesent time may be considerably 
lowei than 3 pei 1,000 pei yeai 

Fiom a medical and public health standpoint, the piesent suivey leveals 
that theie m.iv be foui oi five students in the high school age population 
who have had .i coccidioidal infection, somewhat moie than 100 who have 
had a tubeiculous infection and at least 700 who have had a histoplasmal 
infection Cleailv, histoplasmosis is an infection to be leckoned with in 
this communitv Abnoimalities in the chest \-iay films of these young 
pel sons aie fai moie often a lesult of histoplasmal than tubeiculous 
infection 

As an immediate consequence of the suivey, a systematic seaich has been 
btaited thiough the Health Depaitment’s tubeiculosis case registei foi 
pei sons with histoplasmosis misdiagnosed as tubeiculosis Skin testing 
with histoplasmin in addition to tubeiculin has also been instituted in the 
clinic woik Tubeiculosis is of couise still the main pioblem, but the fie- 
qiiencj' of tubeiculin leactois among the high school students indicates 
that the infection late has been lelatively low duiing the last 15 yeais 
and an eneigetic campaign to find and eliminate the infectious cases in 
the communitv should lesult in a fuithei induction in the lates 

SUMMARY 

A skin-testing suivey with histoplasmin, coccidioidin and tubeiculin, 
supplemented with 70 mm chest photofluoiogiams, was earned out among 
students attending the si\ public high schools m Whitfield and Muiiay 
Counties, Geoigia About 90 pei cent of the total estimated eniollment 
of 2,400 paiticipated in the suivey 

Results showed a sti iking leveisal of the usual luial-uiban pattern of 
pievalence of sensitivity to histoplasmin Students living in the uiban 
aiea of Dalton had a reactoi late of 55 pei cent as compaied with a late 
of 22 pel cent foi those living in the luial aieas Pulmonaiy calcifications 
were found in about 12 pei cent of the histoplasmin leactois Analj^sis 
of the findings lead diiectly to the hypothesis that theie is a souice of 
histoplasma infection within the City of Dalton which has been piesent 
foi at least seveial yeais 

About 5 pel cent of the white students had leactions interpieted as 
positive to the 5 TU test with PPD, with only small vaiiations around that 
average from school to school and between boys and giils The lates weie 
slightly highei for the oldei as compaied with the younger students 
within the six-year age span 14 to 19 years 

Coccidioidin reactions, which were of small average size, weie intei- 
pieted as nonspecific (or cioss) leactions owing to histoplasma infection 

RESUMEN 

Se llevo a cabo una investigacion con las piuebas cutdneas de histo- 
plasmina, coccidioidina y tubeiculina entre los estudiantes de seis escuelas 



Vol WXIV 


SENSITIVITY TO TUBERCULIN 


481 


secundaiias publicas completandose con fotofluorogiafias de 70 mm en 
los condados de Whitfield y Muiiay en Geoigia 
Api oximadamente 90 poi ciento del total de los 2,400 estudiantes paiti- 
cipaion en la investigacion 

Los lesultados demostiaion una notable inveision de la prevalence de 
sensibilidad de la tubeicuhna en comparacion con la habitual lelacion de 
la poblacion uibana a la luial 

Los estudiantes que viven en el aiea uibana de Dalton, tienen una pio- 
poicion de leactoies de 55 poi ciento comparada con un 22 por ciento de 
los que viven en el aiea luial 

Se encontiaion calcificaciones como en 12 poi ciento de los leactoies 
a la histoplasmina El anahsis de los lesultados condujo a la hipotesis de 
que existe una fuente de infeccion de histoplasma dentro de la ciudad de 
Dalton que ha estado ahi por lo menos vaiios anos 

Api oximadamente 5 poi ciento de los estudiantes de laza blanca tuvieion 
leacciones positivas a 5 TU con PPD con solo pequenas variantes entie 
las diveisas escuelas y entre muchachos y senoiitas Las pioporciones 
fuel on ligeramente mayoies paia los de mas edad compaiandose con los 
menores dentio del termino de seis anos entie los 14 y 19 anos 
Las reacciones a la coccidioidina, que en general fuel on de tamano 
pequeno se intei pretaron como no especificas debidas a la infeccion de 
histoplasmosis 

RESUME 

Un controle des reactions cutanees a rhistoplasmine, a la coccidioidine 
et a la tuber culine, associe a des ladiophotographies du thoiax de 70 mm 
fut pratique chez les etudiants fiequentaiit les six facultes publiques des 
Comtes de Whitfield et Muriay, en Georgie Environ 90% de I’effectif 
total que avait ete estime a 2 400 participei ent au controle 

Les resultats montreient un contraste frappant entre les tiaces habituels 
lural et urbain de la sensibilite a Thistoplasmine Chez les etudiants 
vivant dans la zone urbaine de Dalton, on constata un taux de reaction 
de 55%, alors que le taux de ceux qui vivent dans les zones rurales etait 
de 22% Des calcifications pulmonaiies fuient trouvees chez 12% des 
individus leagissant a 1 histoplasmine L’analyse de ces constatations 
entiaine dnectement a I'hypothese quhl y a une somce dhnfection qui 
existe depuis au moms quelques ans dans la cite de Dalton 
Environ 5% des etudiants de race blanche fouiniient des reactions 
interpretees comme positives a 5 unites de tubei culine PPD, avec seule- 
ment de legeies vaiiations d’une ecole a I’autre et selon que Ton s’adiesse 
aux gardens ou aux filles Les taux fuient legeiement plus eleves poui 
les etudiants les plus ages, la compaiaison poitant sui les etudiants dont 
I’age variait de 14 a 19 ans 

Les leactions a la coccidioidine de dimension generalement leduite, 
furent inteipietees comme non specifiques, compte tenu de I’lnfection 
pai I’histoplasma 
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Emu Untui siicJumRsieihu nni H.m/ertip/indiichkeilspiulujigen auf Histo- 
pl.ismm Coccidioidm imd Tubeikuhn, eiRanzt duich 70 mm Thorax- 
Schnm)3i]dei, wuide untui den Scliulein diiichgefuhit, die sechs Staat- 
lichen hoheien LchiansUillen in den Kieisen Wintefield und Muiiay im 
Staate GeoiRia angehoiten Ung-efahi 90% dei gesamten auf 2400 
beiechneten Angehoiigen nahmen an dei Unteisuchung teil 

Die Eigebnisse /eiglen eine aufTallende Umkehi dei gewohnlichen Vei- 
haltnisse von Land /u Sladt bei dem Auftielen dei Histoplasminempfind- 
Iichkeit, Scliulei, die im st.idtischen Beieich von Dalton lebten, batten 
einen Pio/enlsat 2 von 55% positiven Beakfionen im Veihaltnis zu einei 
Zahl ^on 22^ o bei demenigen, die auf dem Lande lebten Pulmonale 
Veikalkungen viuden in ungeLihi 12% dei auf Histoplasmin leagieienden 
Peisonen gefunden Eine Ausweitung dei Befunde fuhite unmittelbai 
zu del Hvpothese, dass in dei Stadl Dalton eine Quelle fur eine Infektion 
mit Histoplasma besteht, die seit mindestens mehieien Jahien existieit 
Ungefalii 5''^ dei weissen Schulei batten Reaktionen, die als positiv 
bei dem Test mit 5 Tubeikuliiieinbeiten mit PPD gedeutet win den und 
mil mil geiingen Abweicbungen von diesem Duicbscbnitt von Schule zu 
Schule und zwischen Knaben und Madcben Die Zablen lagen ein wenig 
hobei bei den alteien im Veigleicb zu den nmgeien Scbulein inneibalf 
del 6-Jabies-Spanne \on 14 19 Jabien 

Coccidioidin-Reaktionen, die duicbscbnittlicb von geiingei* Giossewaien, 
win den als unspezifiscbe (odei Kieuz-) Reaktionen gedeutet infolge In- 
fektion mit Histoplasma 
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Pulmonary Eesection for Tuberculosis 
Under Protection of Viomycin, 
Promizole and Pyrazmamide 

WATTS R WEBB, M D , F C C P and KONSTANTIN SPARKUHL, M D 

7'icKson, Mi‘T‘;issipi)i 


Jntioduciion 

The addition of cheniotheiapeutic agents to the aimamentaiium for the 
tieatnient of tnbeicnlosis lias been of inestimable value in deci easing 
moibiditv and moitalitv It h<is been hugely lesponsible foi the great 
piogiess in lesectional pulmonaiy suig-eiv, which otheiuise usually would 
have been denied the patient As is well known, hovevei, bacteiial le- 
sislance to the antimiciobial diugs has developed in a swable tubeiculous 
population and this inav piesent an evei-inci easing pioblem in the futuie 
tieatment and letieatment of tubeiculosis Unless piopei use of specific 
diug combinations is effected at all times to meet the paiticulai pioblem 
at hand, the effectiveness of the dings will be lost in a significant pei- 
centage of cases klanv voikeis aie making gieat stiides toward pi event- 
ing lesistance bv apjilication of caiefullv selected tieatment schedules and 
well-timed definitne suigeiy 

At piesent, a laige backlog of patients is developing with open positive 
lesions haiboiing tubeicle bacilli eithei pioved oi pi esumptively lesistant 
to PAS, INAH and stieptomvcin These aie posing a special problem and 
lequiie most thoughtful handling by the specialist team 

Many lepoits now attest to the inci eased peicentage of complications 
that occui whenevei lesection is attempted in the piesence of tubeicle 
bacilli lesistant to the antimiciobial theiapy Coleman and Bunch^ eaily 
pointed out the inci eased incidence of major complications, especially 
bi onchopleui al fistulae, following suigeiy in patients with streptomycin 
lesistant stiains Muiphy- repoited satisfactoiy lesults in only 77 6 pei 
cent of opei ations foi cavitai j'" lesions as compai ed to 94 7 pei cent where 
closed lesions had been lesected Wheie sputa weie positive, only 82 8 
pel cent of the patients had good lesults as compai ed with 94 4 per cent 
when the sputa weie negative 

Holland, Bell and Welles^ found similar lesults in 75 patients with open 
positive lesions Of an oiiginal chemotheiapy susceptible gioup, there was 
only one major complication in 19 lesections as contiasted with five compli- 
cations in nine lesections in the presence of bacteiial lesistance The re- 
treatment group had thiee major complications in 22 lesections if the ba- 
cilli were susceptible, but with resistant oiganisms there weie nine majoi 
complications in 33 lesections Overall favorable results weie achieved in 

■"Read by title at the 23id Annual Meeting, American College of Chest Physicians, 
New Yoik City, May 29-June 2, 1967 

■^"Prom the Depaitments of Surgery, Mississippi State Sanatoiium and Univeisi \ o 
Mississippi Medical Centei 
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95 5 pel cent of the susceptible gioup but in only 71 pei cent of the le- 
sistant gioup They found that late tubeiculous complications occurred 
m one-thud of their lesistant cases, a morbidity reminiscent of the pre- 
drug eia Of their total 17 cases with postopeiative paienchymal reactiva- 
tion in ovei 500 lesections, 15 had lesistant tubercle bacilli In eight 
patients in whom resistance was not suspected, paienchymal leactivation 
followed promptly after segmental excision As a result, they prefei 
to do lobectomies rathei than segmental lesections in the presence of 
lesistance 

Lees,^ in reviewing moie than 300 lesections duiing the lecent peiiod 
of antimici obial theiapy, found that ovei 85 per cent of the complications 
had occuried in those patients with preopeiative positive sputa Hughes,® 
in an experience of appi oximately 500 lesections foi tuberculosis, noted 
a ti emendous inci ease in the percentage of complications when the tubercle 
bacilli were resistant 

Robinson, Jones, Meyei, and Reding® leported then experience with 
surgery in 1363 tubeiculous patients Of the nine with resistant bacteiia, 
one died early and thiee late and all nine developed seiious complications 
Wareham and co-workeis'^ found a marked increase of persistent post- 
operative pleural spaces in the presence of diug resistant bacilli Of 
71 lesections in negative sputa cases, only three developed symptomatic 
pleural air spaces and all were cuied by an ancillary suigical procedure, 
however, of 33 positive patients, 10 developed symptomatic an spaces 
which responded only pooily to subsequent suigical inteivention Of 
these, three are dead, five remained active, and only two have been cured 

Contrary to this extensive experience, Falk and Tuckei® reported, in 1954, 
that bacterial resistance had little or no effect upon i elapse oi failure 
Likewise, KukraP and coauthors state that, in the patient with isoniazid 
lesistant catalase negative tubeicle bacilli, the risk of serious postoperative 
spread of disease is minimal oi absent 

Recently, sputum positive and resistant cases have been subjected to 
definitive pulmonary resection with the aid and coverage of ancillaiy diugs 
Walkup and coauthors,^® in 1952, repoited the adjunctive use of viomycin 
in pulmonaiy surgery Thiee grams of the diug weie given daily for 
21 days in a senes of 32 lesections This legimen was of questionable 
value due to toxicity and a high incidence of postiesection complications 
They suggested i educing the dosage and combining viomycin with other 
drugs In 1954, Murphy^^ lecorded his expeiience with 13 patients in 
whom pulmonary lesection was peifoimed under PZA piotection Though 
nine of the patients were resistant to stieptomycin, the only complication 
was one postopeiative bronchopleuial fistula 

Holland, Bell and Welles,® in 1955, lepoited lesections under viomycin 
and teiiamycin protection on nine patients with cavitary lesions contain- 
ing oiganisms resistant to stieptomycin, IN AH and PAS As three of 
these nine had majoi complications, they did not considei this combina- 
tion promising 
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]\IcLean and Benson,'-’ in 1956, lepoi led then expeiience with 24 patients 
consideied “tieatment f.uluies” who weie subiected to a viomycin-pyia- 
ynmnude piog-iam ^UlIch lasted fiom two to 10 months Viomycin w^as 
given in doses of one giani at 12-hour intenals two times pei w'eek and 
PZA was given in doses of one giam thiee times dailv About 50 pei 
cent of these cases demonstiated some tvpe of mild toxic leaction wnth 
a smallei peicentage lequinng discontinuance of the diug In foui pa- 
tients wntli positne sputa <ind diiig lesistance, file pulmonaiy lesections 
weie peifoimed eailv in the couise of PZA-\iomicin theiap 3 (thud 
thiough the eighth w'eek) Two of the c.ises became inactive, one became 
sputum negative with sLdile “open negatue'' status, and the fouith 
1 elapsed on the fifth month aftei pneumonectom\ foi a destiojmd lung 
They lecommend this combi mition foi necessan suigeiv lequiring addi- 
tional di ug piotection and foi acute exacei bations to minimize the extent 
of spi ead and neci osis 

It is the puipose of this study to an.il.N/e the suigical expeiience of 
32 patients, with open positive lesions and bacillai\ lesistance to stiep- 
tomvcin, INAH and PAS, who had lesections undei piotection of viomvcin- 
piomizole and viomvcin-PZA combinations 

D) ugs 

Viomycin,''' pioduceci bv an actinomycete, although less active than 
stieptomvcin oi isoniazid, is definiteh moie potent than PAS Although 
toxic manifestations occui wdieii viomvcin is utilized daily, experience has 
indicated that, wdien used intei mittenth at two gi ams inti amusculailvtwnce 
w^eekly, untow'aid leactions occui laielj’^ and aie geneially mild" Toxic 
manifestations maj’’ consist of audltol^ acuitv loss, electiolyte imbalance, 
lenal toxicity and skin eiuptions''’ 

Pyiazinamide'" is a potent synthetic antitubeiculosis agent, but w^hen 
employed alone miciobial lesistance develops wuthin a peiiod of six to 
eight weeks Its use has been limited piincipally to seiiouslj’’ ill hospital- 
ized patients wuth tubeiculosis uniesponsive to othei agents Foui to 
15 pei cent of patients develop toxic manifestations,'® paiticularly hepatitis 
and nonspecific symptoms including anoiexia, nausea, vomiting, aithial- 
gias, dysuiia and fevei Pyiazinamide is usualty given in doses not greatei 
than 35 milligiams pel kilogiam a day and on the aveiage of 500 milli- 
giams foui times daily 

Piomizole, a synthetic heteiocyclic sulfone compound," is a lelatively 
nontoxic agent which may be employed over a piolonged peiiod-" '' Its 
most extensive uses have been in the tieatment of miliaij'’ tubeiculosis^^ 
and as a valuable adjunct to streptomycin foi tuberculosis meningitis 
A daily dosage of one gram is staited and increased to maintain a bloo 
level of two to three milligiams pei cent Even at best, how'^evei, it mus 
be classified as one of the weakest of piesent day tubei culostatic diugs 
Its use in combination with viomycin foi suigical piotection in lesis an 
open positive lesions has not been described heretofore 
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Mate'! lal 

The piesent study is a leview of 35 lesections in 32 patients, all of 
whom had open positive lesions with bacilli pioved oi presumptively 
resistant to stieptomycin, isoniazid and PAS Each patient was placed 
on viomycin in combination with promizole or with pj'^razinamide foi a 
two-week peiiod preopei'atively and this legimen was continued for 
appi oximately three months postoperatively The usual dosages adminis- 
tered weie viomycin, two giams twice a week, piomizole, one giam four 
times daily, and pyrazinamide, approximately 25 milligiams per kilogiam 
or 500 milligiams foui times daily Duiing this period, stieptomycin, 
PAS and isoniazid in the combinations which the patients had been leceiv- 
ing weie maintained foi whatevei value they might possess 

All patients weie sputum positive within the six-weeks peiiod imme- 
diately pi 101 to surgeiy The patients weie classified as lesistant to 
these three diugs if cultural growth was not diminished bj'^ 10 miciograms 
of stieptomycin, 10 micrograms of PAS oi one miciogiam of isoniazid 
If the bacilli could not be cultuied, those patients with open cavities and 
positive smeais who had had chemotheiapy for a minimum of one year 
weie classified as presumptively resistant Only two in this total senes 
had total theiapy of less than one year and in both of these the bacilli 
were proved lesistant by culture Only nine had been tieated less than 
18 months The others had leceived intermittent drug theiapy up to seven 
yeais Thiity aie retieatment cases, having had inteirupted courses with 
two, 01 all three, of these drugs Again, the two who had not had intei- 
lupted couises of tieatment weie proved by cultuie to have resistant bacilli 

The duiation of total illness was likewise quite long as only 13 had 
had active pulmonary tubeiculosis less than thiee yeais The otheis 
langed up to 10 yeais since the initial onset of active pulmonaiy tubei- 
culosis They varied in age fiom 18 to 60, with 18 being ovei 40 yeais 
of age Seventeen had pievious collapse therapy, 10 having pneumopeii- 
toneum, six, pneumothoiax, and seven weie thoi neoplasty failuies, one 
having had bilateial thoi neoplasties One had a previous Monaldi pro- 
cedure 

Classification of disease by x-ray film standaids on admission showed 
28 had fai advanced disease with foui modeiately advanced Classifica- 
tion by the last preoperative x-iay film showed 22 still lemained fai 
advanced and 10 modeiately advanced No minimal lesion was encountered 
which met the ciiteria foi inclusion in this paiticular senes The con- 
tialateial lung was consideied cleai oi minimal in only 16 cases, while 
12 showed definite cavitation 

The lesections were of consideiable magnitude in this gioup as 10 had 
pneumonectomies, 11 lobectomies, eight lobectomy plus segmental proce- 
duies and only thiee patients’ lesections weie limited to segmental ex- 
cisions, one of these being bilateial 

Those with bilateral suigeiy had the following resections la) left 
uppei lobe and b) apical posterioi segments light uppei lobe, 2a) right 
uppei lobe and supeiioi division right lower lobe and b) apical posterior 
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segment left uppei lobe, 3a) apical postenoi segment left upper lobe and 
b) apical posteiioi segments right upper lobe Another had a left decoi- 
tication and lesection of the light uppei lobe and superior division light 
lowei lobe 

Indications foi suigenj In each case the lesidual lesion was alieady a 
collapse therapy failure (Fig 1) oi thought inappropriate for collapse 
theiapy In each instance theie was an open cavity, often with evidence 
of bronchiectasis oi bronchostenosis Nodular and fibiocaseous disease 
was present in virtually every case The lobes and lungs removed were 
usually cainified (Fig 2) or destroyed 

Opeiative Findings The operations piesented unusual technical diffi- 
culties due to severe degrees of hilai fibiosis and multiple enlarged and 
adheient lymph nodes surrounding the vessels and compressing the 
bionchi Opeiative hemorrhage occurred in four cases due to injury 
to the pulmonary aiteries In each case it was possible to contiol this 
and complete the contemplated piocedure 

Residts 

Theie weie foui deaths in this series, none of which was i elated to the 
lesistant bacilli or diug status One patient had a massive pulmonaiy 
embolus while on the operating table. A second died on the 20th post- 
operative day from pulmonary emboli proved by autopsy The thii d death 
occurred from pulmonary ciiculatory insufficiency six days after resection 
of the left uppei lobe and superior division of the left lower lobe and 
plombage thoracoplasty At autopsy, the contialateial pulmonaiy arteiy 



FIGURE 2A FIGURE 2B 

FIGURE 2 A G , 51 yeai old white man Onset of disease 1948 Inteimittent stiepto- 
mycin and PAS since 1951 and IN AH since 1953 Resection of consolidated light uppei 
lobe with 5 cm cavity October 18, 1956 — Figure 2A Preopeiative PA loentgenogiam 
chest— Fipiire 2B PA chest, following lesection of right upper lobe and tailoring 
thoi acoplasty Sputa negative 
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w.is Joiiiul to be almost totallv occluded In a laij^e aiteiioscleiotic plaque 
IhouRhi to be an old oamnr/ed thiombiis The fouith patient died of 
mvocaidial failuie with pulmonan edema on the fust day aftei lesection 
of the destioyed light lung Autopsi leieaied enlaigement of the heait 
mill extensive acute "myocaidosis ” 

Theie was no bionchopleuial fistula, empiema oi postopei ative spread 
but two eaily leactnations did occui (Chait 1) One had i eactn'ation of a 
small aiea of foimer disease in the contialateial base one month post- 
opei ativelv which has been conti oiled by pneumothoiax now discontinued 
aftei two and one half veais The sputa have lemained consistently 
negative The second had leactivalion of a lesidual lesion in the contia- 
lateial uppei lobe thiee neeks aftei pneumonectomi foi a destioved lung 
One culltiie was positne file months foJloiung opeiation, but the bacte- 
iiologv has been negatne foi the subsequent six months and the x-iaj film 
shows continued impiovement 

Of the 28 lemaining patients which have been followed from six to 36 
months, 26 aie negatne bacteiiologicallv wnth stable x-iav films (Chait 
II) Six w'eie tieated with viomvcin and piomizole and five of them 
aie classified as aiiested oi inactive at this time The sixth had had 
bilateial plombage thoiacoplasties which failed to accomplish peimanent 
sputum conveision The supeiioi division of the left Iowti lobe w'as 
lesected for a lesidual ca\itv but eight months latei the sputum again 
became positive and the \-iav film levealed leactivation in the light low'er 
lobe Six months latei his x-iay film shows continued dealing and his 
sputa aie negatne 

Of the 26 pa'ients lesected undei viomycin and pviazinamide piotection, 
foul aie dead as noted and 21 aic aiiested oi inactive at this time One 
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26 
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mentioned above lequned a postopeiative contialateial pneumothoiax for 
eaily leactivation Thiee had a single positive sputum at thiee, foui and 
foul months lespectively aftei operation but they have been negative foi 
12, 14 and 15 months lespectively now with stable x-iay films shadows 
Othei Complications (Chart III) Theie was one postopeiative hemo 
thorax which was cleaied successfully by enzymatic debiidement One 
had a temporary caidiac airest dining the opeiative piocedure The 
heait letuined to noimal ihythm aftei only a few seconds of massage and 
the lesection was completed without fuithei incident 

Postopeiative ti acheostomies were pei formed in six patients In all 
of these, letained secietions were a major factoi In two, howevei, 
definite lespiiatory insufficiency was encounteied which further influenced 
the decision for the tracheostomy One of these patients had to be main- 
tained on ai-tifical lespiiation foi six days postopei atively but has sub- 
sequently letuined to an asymptomatic status except for dyspnea on 
model ate exertion 

Toxicity Only one patient had to have viomycin discontinued because of 
peisistent lash and itching No seveie toxic manifestation was noted 
to pyiazinamide but one patient had to have piomizole discontinued due 
to recuirent lash 

Discussion 

At this time, many patients are found to have open positive tubei culous 
lesions with bacilli pioved or presumptively lesistant to sti eptomycin, 
isoniazid and PAS Some of the patients in oui senes aie sanatoiium 
failuies accumulated during the developmental stages of oui present con- 
cepts of antibiotic therapy and of the timing of definitive surgeiy Obvi- 
ously many had drug regimens completely inadequate by present day 
standards and the optimal time for suigery was missed Anothei impoi- 
tant factor in this legaid was found to be the increasing tiend towaid 
home treatment wheie supei vision is necessaiily less complete than in 
sanatoria Seventeen of the above 32 patients entered the sanatoiium 
aftei resistance had aheady developed duiing tieatment elsewhere 

It IS OUI belief that this gioup of patients became lesistant because of 
vaiious mechanical obstructing factoi s which tended to keep cavities 
open Hilar fibrosis and extensive peiibionchial lymphadenopathy pro- 
duced bionchiectasis, bi onchostenosis, tension cavities and carnified 
parenchyma These would prevent cavity closuie legaidless of the nature 
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of antibiotic theiapv employed and thus allow the development and per- 
sistence of lesistant bacilli 

These i)atients offei a tiemendous challenge both in evaluation and in 
tieatment In lecent veais, oui goals in tubeiculosis theiapy have shifted 
fiom being satisfied with llie de\elopment of the “good chionic” with 
quiescent disease to the consUint stining foi attainment of the inactive 
stale As these patients aie complete medical faiJuies, suigeiy is fie- 
quentlv attempted in despeiation as the onlv hope for these “salvage” 
cases We ha\e utilized plombage thoi neoplasties in such patients with 
giatifving lesults w'henevei the lesion is amenable to collapse theiapv 
In the manv patients, hovevei, i\ho aie aheadv thoi neoplasty failuies, oi 
who ha\e cainified disease oi adv.inced bionchial destiuction, onlv lesec- 
tion can offei i easonable hope of success 

As noted above, lesection in the face of lesishint bacilli is usually accom- 
panied bv a foi bidding morbidity late Oui lesults of lesection under 
the tempoiaiv umbiella of viomvcin and piomizole oi pyiazinamide indi- 
cate that this salvage suigeiv can be peifoimed vithout undue complica- 
tions even in the piesence of bacilli lesistant to stieptomycin, isoniazid 
and PAS Due to the extensive and bilateial involvement of these cases, 
undoubtedly many will have pooi ultimate piognoses 

We have not used piomi/ole lecently since pjaazinamide, the moie 
potent di ug, has been available at a i easonable cost With the moie lecent 
addition of cvcloseiine to oui ai mamentai lum, anothei “spimtei” drug 
is available foi, tempoiaiy coveiage St ieptovar cin has not at this time 
been fully evaluated foi its potential lole, but likewise appeals pimnising 

In view of modem knowledge of the bacteiiology of the tubeicle bacillus 
with its piedilection for eaily lesistance to any one of the known thera- 
peutic agents, and the delaying oi pievention of this phenomenon by the 
combination of a second diug, there does not seem to be anj'^ logical leason 
for using one diug whenevei two aie available In manj'^ instances, the 
source of the positive sputum and thus the lesistant bacilli have been le- 
moved at the time of suigeiy If no immediate untowaid leaction occuis 
fiom spillage of lesistant bacilli oi fiom unconti oiled endobionchial disease 
at the level of bronchial transection, the lesults should be favoiable as the 
I'emaining bacilli may well be sensitive to the usual diugs In salvage 
cases, however, wheie theie has been extensive and bilateial involvement, 
particularly with cavitation, the piognosis foi good long-teim results 
must remain guaided 

SUMMARY 

1) An analysis is presented of the tempoiaiy protection of viomycin 
combined with piomizole or pyiazinamide in 35 pulmonaiy lesections in 
32 patients with open positive tuberculous lesions In each, the tuberc e 
bacilli were proved or pi esumptively lesistant to streptomycin, PAS, 
and isoniazid 
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2 The failuie of pievious medical theiapy was found to be explained 
by mechanical factois which would pi event cavity closuie legaidless of 
the natuie oi duiation of medical therapy 

3) Theie weie foui deaths uni elated to drug coveiage Theie has been 
no spiead, bionchopleuial fistula oi empyema Two patients had eaily 
and one a late reactivation Thiee additional patients demonstrated late 
bacteiiologic i elapses, but have subsequently been negative ovei a yeai 
Thus, of 28 suivivois followed from six to 36 months, 22 have never shown 
postopeiative activity and 26 may now be classified as aiiested oi inactive 

4) Viomycin combined with eithei promizole or pyiazinamide appeals 
to offer satisfactory temporal y protection f oi excisional surgei y in tubei - 
culosis Nonetheless, promizole has not been used since the availability 
of the more potent pyiazinamide 

RESUMEN 

1 Se hace un analisis de la pioteccion tempoial que produce la Viomicina 
asociada al piomizol o pirazinamida en 35 lesecciones pulmonaies leali- 
zadas en 32 enfeimos eon lesiones tuberculosas abieitas y baciliferas En 
cada uno se demostro que el bacilo eia resistente (o se piesumio que asi 
era) a la estieptomicina, el PAS y la isoniacida 

2 El fracaso del tiatamiento pievio pudo explicaise poi factoies meca- 
nicos que evitai fan la clausui a de la cavidad cualquiei a que f uese la natui a- 
leza y la duracion del ti atamiento medico 

3 Hubo ties defunciones sin relacion con el uso de la droga No hubo 
diseminaciones, fistula broncopleural o empiema Dos enfermos tuvieron 
leactivacion, uno temprana y otro tardia Dos enfermos mas piesentaion 
lecaida bactei lologica tardfa pero despues se hicieion negatives por mas 
de un ano Asi, de 28 sobi evivientes obseivados de seis meses a 36 meses, 
22 no han tenido actividad patologica postopeiatoiia y 26 se han clasifcado 
ya como detenidos o inactivos 

4 La viomicina combinada ya sea con piomizol o con piiazinamida 
parece ofrecer una proteccion temporal satisfactoria paia la ciiugia de 
excision en entubei culosis Sin embargo, el piomizol ha dejado de usaise 
desde que se puede obtenei un agente mas potente como es la piiazinamida 

ZUSAMMENFASSUNG 

1 Es wird eine Analyse voigelegt ubei den tempoiaren Schutz von 
mit Promizol odei Pyrazinamid kombimeiten Viomicyn bei 35 Lungen- 
lesektionen an 32 Kianken mit offenen, positiven tubei kulosen Bef unden 
Bei jedem diesei Falle waien die Tubei kelbazillen nachgewiesenei Massen 
odei veimutlich lesistent gegen Stieptomycin, Pas und INH 

2 Die Erklaiung fui das Versagen einer voiausgegangenen inteinen 
Behandlung wuide in mechaniscnen Faktoien gef unden, die einen Kaver- 
nenverschluss veiiindeiten unbeschadet dei Art und Dauei der konser- 
vativen Therapie 
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3 Ohne Bc7Ufi: aiif den modikamenlosen Schiim li.iten 4 Todesfalle ein 
Es kam zu keinci Aussaal, inneien Fiotel odei Empvem 2 Patienten 
bekamen eine fi uh/oilipre und einei spate Renktn lei ung 3 weiteie Kranke 
ei wiesen spate baktei lologisclie Ruckfalle, uaien abei anschliessend mehr 
als ein Jahi nefrativ Demnach haben \on 28 t)bei iebenden, deien Veilauf 
6-36 ]\Ionate Janp: ^\eItel \eifolpft wiiide, 22 zu keinei Zeit eine postopera- 
tive Aktivitat an den Taj? j^ele^t und 26 konnen jetzt als stillstehend oder 
negatiN gekennzeicbnet weiden 

d '\'^iomvcin in Veibindung entwedei nnt Piomvcol odei Pvjazinamid 
scheint einen befnedigenden tenpoiaien Schut? 7 ii bieten fui die Resek- 
tionsbeliaiidlung bei dei Tubeikiiiose Nichtsdestowenigei ist Piomizol 
nicht mehi veiwandt woiden, seitdem das sbiikei wnksame Pvrazinamid 
7111 Vei fugling stelit 
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